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THIS PROGRAM IS A DIAGNOSTIC AND FXERCISER FOR THE AFS-11 LOW 
offs Pas, fu EMER SYSTEM. | THE PROGRAM IS, ZCNPOSES 


nse S| eats RePERTICL TEST 


aet-17 Sata REPEATAGIL ITY TEST 

Fac BRAT! + Suaren OUTINES 

St SSLLEsTION ROUTINE 

Jy 15 THE PURPOSE OF THIS DIAGNOSTIC TO EVERCISE 
A Bunctions oF THe aoa 

SE QUIREMENTS 

EQUISMENT 


FOP-11 STANDARD COMPUTER WITH ASR-33 TELETYPE (OR ESUIVALENT). 

AOTUSTABLE PRECISION VOLTAGE SOURCE, EDC MVICS, OR EQUIVALENT. 
OSCILLOSCOPE, TEXTRONIX 453 OR EQUIVALENT WITH DIRECT PROSES. 
DIGITAL TEST CASLE MUST BE INSTALLED. 


TRIGNGLE WAVE GENERATOR, WAVETEK VCG 111, OR EQUIVALENT 
SETIONAL- REQUIRED FOR MONOTONICITY TEST) 


THE PROGRAM REQUIRES A MINIMUM OF 4K OF MEMORY, aNt WILL USE 
uP TO O&K IF AVAILABLE. 


LORCING PROCEDU 
THE STRNOARD PROCEDURE FOR LORDING BINARY TAPES IS TO BE USED. 
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s 4. STARTING PROCEDURE 

3 4.1 STARTING ADDRESS 

= THE STARTING ADDRESS FOR ALL TESTS IS 000200. 

2 4.2 NIT TCH 

Fe a eh hes Bee. tS 0 DOWN). THIS. SETTING WIL: FLLOW ERROR 
Bo SSAGES 0 BE TYPED AND ALLOW THE PROGRAM TO PROCEED 

= TEST. 
3 4.2 OPERATOR AND PROGRAM ACTION 
; 4.3.1 LOAD PROGRAM INTO COMPUTER MEMORY 
13} 4.3.2 SET SWITCHES TO 000200 
es 4.3.3 PRESS LOAD AODRESS KEY 
15s 4.3.4 SET SWITCHES AS DESCRISED IN 4.2 
in? 4.3.5 PRESS START KEY 
2x5 4.3.8 THE PROGRAM MILL RESPOND SY TYPING 
ti XXX CHANNELS SN BE TESTED 
113 ae WILL WALT FOR THE OPERATOR TQ ENTER THE NUMBER OF- 
113 DATA BITS (NOT INCLUDING SIGH) OF THE ACD CONVERTER. WHEN THIS 
iis DONE PROGRAM WILL TYPE “." TO INDICATE THAT iT 
tig Hae ENTERED THE KEYBOARD MONITOR MODE 
tig XXXX= MAXIMUM NUMBER OF CHANNELS THAT CAN BE TESTED SEQUENT- 
19 TALLY BY THE DATA REPEATSSILTTY TEST. 
13 OPERATING PROCEDURES 
te9 S.1 TEST SELECTION 
1zE SET SWITCHES AS DESIRED FOR RUNNING TEST (SEE SECTION 6). 
iz? H THE PROGRAM OPERATING IN THE KEYBOARD MONITOR MODE, TEST 
lee SELECTION IS ACCOMPLISHED BY TYPING THE NAME OF THE DEStRED TEST 
izs FOLLOWED SY CR (CARRIAGE RETURN). TYPE "CR’ TO TERMINATE ALL 
130 TELETYPE INPUTS. 
132 IF AN_INCORRECT NAME 15 TYPED, THE PROGRAM WILL RESPOND BY TYPING 
133 UESTION MARK (7) AND WILL THEN RETURN TO THE KEYSOARD MONITOR, 
5 WAITING FOR A NEW NAME TO-BE 
is TF A TYPING ERROR 5 HAE BNO DETESTED BEFORE CR IS TYPED, STRIKING 
te THE RUBOUT KEY WILL ERASE THE PREVIOUS INPUT AND THE NAME" OF 
3? THE DESIRED TEST MAY BE RETVFED. 
33 5.2 TESTS AVAILABLE 


ee ee ee eee 


DO1. 





TABLE 1 LISTS ALL VALIO TEST NAMES TOGETHER WITH A SRIEF DE- 
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DrAFAC. PLL 
182 SURIPTION OF EACH TEST. 
isd 
Fe TABLE 1 
is TEST FUNCTION 
14 
te LOGIC TEST OF THE MULTIPLEXER CONTROL LOGIC AND ANALOG TO 
151 DIGITAL CONVERTER CONTROL LOGIC 
] : REPET ANALOG DATA REPEATASILITY TEST 
iF RMCAL SWITCH GAIN AMPLIFIER CALIBRATION ROUTINE 
ES ADCAL ANALOG TO DIGITAL CONVERTER CALIBRATION 
iss ROUTINE | 
2s MXTIM MULTIPLEXER TIMING ADJUSTMENT ROUTINE _ 
ig: DATA SET OF ROUTINES FOR COLLECTION AND DISPLAY 
163 OF DATA ON ONE CHANNEL 
ies MONOT ANALOG TO DIGITAL CONVERTER MONOTONICITY TEST 
ie? DELOD MULTIPLEXER CHANNEL ADDRESSING TEST : 
re§ OLOAD AFC OVERSCALE TEST 


er 
+0 +0 +8 
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; §.3 TEST INITIALIZATION 

i HE FOLLOWING TESTS REQUIRE NO FUTHER KEYBOARD INPUTS AFTER 
La, EES Ye SELECiED, The” ecuken GILL ReaAONb af TveiN 

i TO INDICATE THAT THE TEST IS RUNNING | 
SELECYED.” THE PROGRAR TYPES THE FOLLONING MESSAGE: 


*SYSTEM UNIT ADDRESS: 


i. or, INPUT IS _A NUMBER cpr S zh (DECIMAL) FOLLOWED By 
OTHER INPUT ets ore T OGRAM TO TYPE “?", AND 
THEN REPEAT THE INPUT 


AFTER A CORRECT INPUT, THE PROGRAM WILL TYPE R TO INDICATE THAT 
THE TEST IS RUNN 


THE FOLLOWING TESTS. DO NOT REQUEST SPECIFIC DATA WHEN SELECTED. 
THEY WAIT FOR THE OPERATOR 10 SELECT THE PARAMETER HE WISHES 
70 ENTER. “REPET™ "DATA". WHEN AS THER 

THESE TESTS IS SELECTED. THE PROGRAM TYPES AN ASTERISK (#*) AND 
WAITS FOR THE OPERATOR fo SELECT A AKEYSDSED OPTION. 


5.3.1 KEYBOARD OPTIONS 


“REPET™ “OLOAD™ AND “DATA” DO NOT REQ $7 SPECIFIC INFORMATION FROM 

THE OPERATOR WHEN SELECTED. THESE ROUT! NES REQUIRE THE USE OF 

THE “KEYBOARD OPTION” FEATURE OF P Rit 10 INPUT 

CONTROL PARAMETERS FOR THE TEST E BUN aK EYBO8R D OPTION I 

SELECTED BY BY TYPING NG ONE 0 OR THO TeTvERe 5 FOLLOWED By "CR? DEPEND 

UPON ED He PROGRAM WILL EITHER TYPE A DATA 

REQUEST CUTeUT Bate TO thet TELETYPE, OR TYPE “R™ TO INDICATE 
A FUNCTION IS SEING Bear Skt 


Be ie to TRAE totus Cond sotat ae 


NHITAMOD, 
ue-0 2.000 - 
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¢ 
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IN 


avn TNYALID OPTION IS SELECTED, THE PROGRAM WILL RE POND 2 
Be Ser ecTE TED. FOLLOWED BY # AND WILL WAIT FOR ANOTHER 0 TN 


TABLE ; LISTS THE AVAILABLE OPTIONS, TOGETHER a THE DATA RE- 
QUEST TY 


BE. AND THE INPUT FORMAT REQUIRED, IF AN 
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a ae 


AD-SELECT A-D 
SONVERTER LENGTH 
C-SELECT CHANNEL 
aR CHANNELS 


Cl-CONTINUE TEST 
“B-BISPLAY CHANNEL 
IN DATA LIGHTS 


EM-SELECT ERROR 
REPORT MODE 

ER-SELECT ERROR 
IM! i * 

G-SELECT AMPLIFIER 
GRIN 

apts at 


T-INITIALIZE 


#R-D LENGTH: 


#CHANNEL (S): 


#ERROR MODE: 
ERROR LIMIT: 
*GAIN: 

NONE 


ALL REQUESTS 


XX (CR) 
XXXX(CR) OR XXXX, YYYY(CR? 


NQ 
NO! 


KCCR) 
XK COR) 
XXXX (CR) 


NONE 


NONE 
ONE 


AXXX(CR) 


NONE 
NONE 
XXX{CR)} 


PARAMETERS 
“REPET™ 

L-LIST DATA NONE 

FLINTS INDIVIDUALLY 
LE-CONTINUOQUSLY SAMPL , 

AND LIST ONE CHA 

N-SELECT NUMBER #SAMPLES: 

OF SAMPLES 
B-TYPE TEST 

PARAMETERS 
ST-START TEST NONE 
T-INPUT DATA NONE 
Y~SELECT VERTICAL #VSF : 

SCALE FACTOR 
CONTROL /E) TURN CONTROL TO KEYBOARD 
14 CONTROL TURN CONTR uk — TEST 


R (CONTROL R) PORT ERR 
5.3.1.1 INPUT FORMAT DESCRIPTION 
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TABLE 3 LISTS THE OPTIONS THAT REQUIRE INPUT DATA TO SE ENTERED 
VIR TELETYPE, TOGETHER WITH THE SPECIFIC FORMAT REQUIRED. 


TABLE 3 


XXXX20-1023( DECIMAL ) 


GREATER THEN Be" eauae 10 he Piso MUST BE 


YYYY=0-1023 ( tice 
VALUES ARE REQUIRE 


NOTE: a NUMBER OF CHANNELS IS DEFINED AT PROGRAM 


XXXX#1,2,10,20,50, 100,200, 1000 
XXXX21~-1000 (DECIMAL) 


NOTE: ay MAXIMUM NUMBER OF SAMPLES =1000 OR TWICE THE MAXIMUM 
NUMBER OF CHANNELS, WHICHEVER IS SMALLER. 


X=0,1 

Xxs0-40 (DECIMAL) 

XXX=0-100 (DECIMAL) OR A 
PROGRAM RESPONSE TO OPTION SELECTION 


THE FOLLOWING OBT IONS CAUSE DATA TO BE TYPED ON THE TELE 
PRINTER: A,H, at CC.P. AFTER THE OUTPUT IS COMPLETED. THE PROGRAM 
WILL TYPE’*'AND WAIT FOR ANOTHER OPTION TO BE SELECTED. 


FT ER A _CORRECT Sg 1 ee RECEIVER. TH PROGRAM WILL TY 
FOR ANOTHER OPTION TO LECTED. IF INCORRECT DATA I evened 
THE PROGRAM WILL TYPE ® AND WILL THEN REPEAT THE DATA REQUEST. 


THE rena? OPTIONS CAUSE T SELECT CTED TEST TO START OR RE- 
START:S OR PEL IHER OF THES THE PROGRAM WILL TYPE 
HAT THE TEST IS IN PROGRESS. AND WILL NOT RETURN 
CONTROL pic Ml KEY BOAR 5. 


ss T_OPTION CAUSES THE PROGRAM TO INPUT A Bw ite NUMBER OF 

DATA SAMPLES FROM A SINGLE ANALOG CHANNEL I 

THE PROGRAN WILL TYPE “R" TO INDICATE THAT hate IS BEING INPUTTED 

AND WILL iy # AND WAIT FOR ANOTHER OPTION TO BE SELECTED WHEN 

ALL SAMPLES HAVE BEEN TAKEN. 

Me D_OPTION Ae ne OPERATOR TO ViIey THE wh ote OF A 
SINGLE CHA wel AS A PATTERN OF DATA IN THE DATA LIGHT 

THE PROGRAM TYPES Re TO_INDICATE THAT THE ROUTINE IS "RUNNING AND 

WILL NOT RETURN CON.SOL TO THE KEYBOARD UNTIL CONTROL C 









OR CONTROL 
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= P ARE TYPED. 
3 5.3.1.3 OPTION APPICASILITY 
331 TEST OPTIONS 
FFE LOGIC tC 
335 REPET tC, tP, R,AD,C,CC,EM,ER,I,N,P,ST 
336 AMCAL 1c’ +P 

Bc aL NORE 

MONO tC 

39 DATA tC, $P,A,AD,C,D,G,H,L,LC,P,T, ¥ 
6 DECOD tC' 4p 
4] OLOAD tC) tP,C,G 









343 

: 5.3.1.4 TEST RESELECTION 
345 IF IT IS DESIRED TO RETURN TO THE KEYBOARD MONITOR TO SELECT a 
SH NEW W TEST STRIKE THE CONTROL AND C ‘KEYS SIMULTANEOUSLY. THE 
7 AM WILL TYPE gC FOLLOWED BY “." AND WILL WAIT FOR A NEW 
=e Test 70 BE SELECTE 
350 IF “DATA” IS IN PROGRESS, SET SWOO=1 (UP) TO RETURN 
351 CONTROL TO KEYBOARD MONITOR. 
= 5.3.1.5 TEST PARAMETER MODIFICATION 
35 






IT Is ea TO CHANGE ONE OR MORE PARAMETERS 5 a FOLLOWING 






356 TE ‘ 
AND ‘ THIS I KEYS SIM- 

358 ULTANEOUSLY. THE PROGRAM WILL TYPE tP FOLLOWED BY * AND WILL WAIT 

373 FOR SELECTION OF THE BARAMET ER TO SE MODIFIED. 







36: IF*REPET™ ARE IN PROGRESS, TYPE “ST” TO RESTART THE TEST IF ONE 

3be OR MORE OF THE FOLLOWING PARAMETER HAVE BEEN MODIFIED:,C,G 

om N,M,IF ONLY ER,EM, OR BOTH HAVE BEEN MODIFIED, TYPE “CR"'TO RESTART. 
365 IF “DECOD™ OR “ANCAL” IS_IN PROGRESS, CONTROL . WILL CAUSE THE 

366 PROGRAM TO REQUEST A SYSTEM UNIT ADDRESS, AND THE TEST WILL RE- 

#4 START AS SOON AS ‘CR’ IS INPUTTED FROM tte KEYBOARD. 

3b 






| 8 IF “DATA” IS IN PROGRESS, AND “D” OPTION HAS BEEN SELECTED, SET it), 
| 270 SWOO=1(UP) TO MODIFY PARAMETERS. 
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INITIALIZATION PROCEDURE 
HE FOLLOWING TABLE LISTS THE TESTS THAT REQUIRE THE USE OF 


Se anes HE ROPER ENBUT FORMAL FOR THE SPecrFTC 


TEST OPTION FORMAT 


REPET 
XXXX, YYYY (CR) 
XXXX ECR) 


XXXX (CR) 
XXXX (CR) 
XXXX(CR) 


NO 
XXX(CR) OR A 
NO $ 


DATA 


OLOAD 


NOTE: IF I IS SELECTED, THE PROGRAM WILL SEQUENTIALLY RESPOND 
WITH REQUESTS FOR C,G,N,ER, AND EM. WHEN THE EM INPUT IS 
TERMINATED, THE TEST Sante BEGIN. 
PROGRAM CONTROL SWITCHES 
SWITCH OPTIONS 


SRIS =1, HALT on reer 


SR1Y em EST 

SR13 =1,SUPPR i ERROR TYPEOUT 

SR11 =1, INHIBIT_ITERATIONS 

SR10 =1,ESCAPE TO NEXT TEST ON ERROR 

SRO9 

SROS 

SRO? =1,HIGH GAIN CL TERT ION, 
=0,LOW GAIN CALIBRATION 

SRO =1,SUPRESS END OF PASS TYPEOUT 

SROS 

SROY 

SRO3 

SRO2 


=1,RETURN TO KEYBOARD CONTROL 















_LO1 
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469 IF AN ERROR OCCURRS. ite PROGRAM WILL TYPE THE PC AND STATUS OF THE 
461 TEST THAT FAILE CONTINUE THAT TEST. IF THE SAME TEST FAILS 
458 AGAIN, THE SAME OE NOMS POH WILL BE TYPED. 

4S5 6.1.2.1 OPERATION WITH SW1S=1 (UP). 







467 SANE AS 6.1.2.1 EXCEPT PROGRAM WILL HALT AFTER EACH ERROR. TO 
ate CONTINUE TESTING, PRESS CONT SWITCH 







470 . 6.1.2.4 OPERATION WITH SW1l=1 (UP) 


SAME AS 6.1.2.1 EXCEPT EACH SUBTEST WILL SE EXECUTED ONLY ONCE 
473 PER PASS. 


6.1.2.5 OPERATION WITH SW10=1 (UP) 


477 SAME AS 6.1.2.1,EXCEPT AFTER AN ERROR IS DETECTED, THE NEXT SEG- 
47 UENTIAL SUBTEST WILL BE EXECUTED 


480 6.1.2.6 OPERATION WITH SNO6=1 (UP) 
482 SAME AS 6.1.2.1 EXCEPT NO END OF PASS TYPEOUT WILL OCCUR. 











4ey 6.1.3 SCOPE LOOP OPERATION 
4ss BEFORE SELECTING “LOGIC”, SET SW1S=1 (UP) TO HALT ON ERROR. 
486 SELECT “LOGIC? 

497 THE PROGRAM WILL RUN UNTIL AN ERROR IS DETECTED. 

ugg AN ERROR MESSAGE WILL BE TYPED, AND THE PROGRAM WILL HALT. 
489 TO LOOP ON THE FAILING TEST, SET SW1S=0 (DO 

480 BND SET SW14 AND SWi3=1 (UP) TO SUPPRESS ERROR TYPEOUT 






493 AND LOOP ON THE FRILING SUBTEST. 
; PRESS CONTINUE. 









REC 11 
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6.2 
6.2.1 


6.2.2 


6.2.3 
6.2.3.1 


MO1 


TO RETURN TO KEYBOARD CONTROL IN THIS CASE, RESTART PROGRAM 
AT ADDRESS 209. 


DATA REPEATABILITY TEST - “REPET™ 
TEST DESCRIPTION 


“REPET” IS A TEST OF THE DATA gti te OF THE AFC-11 SYSTEM. 
SAL On Ete. IS DETERMINED BY TAKING AN AVERAGE e gop ee 





R NEL AVERAGE. 
THAN OR EQUAL TO A SELECTED ERROR LIMIT, NO ERROR OCCURS. IF THE 
DIFFERENCE IS GREATER THAN THE ERROR LIMIT, AN ERROR HAS OCCURED. 


TEST INITIALIZATION 


WHEN “REPET” IS SELECTED, THE PROGRAM WILL TYPE "*" AND WAIT FCRA - 
RESPONSE FROM THE OPERAT TOR. THE OPERATOR INITIALIZES T . 
PARAMETERS BY TYPING “I(CR)” AND SEQUENTIALLY RESPONDING TO INPUT 
pa ot A OR BY INDIVIDUAL corecrene bop oe a (SEE 5.3. 

IF *t" OPTION HA N SELEC FURTHER ACTION IS REQUIRED. 
IF I NBIVIDUAL PARAMTERS HAVE BEEN SELECTED. THE OPERATOR TYPES 
"ST(CR)" TO START THE TEST. 


TEST OPERATION 
ERROR MODE 0 


AFTER INITIALIZATION, THE PROGRAM WILL TAKE AN AVERAGE OF 
N SAMPLES ON EACH CHANNEL (N HAS BEEN OPERATOR SELECTED). 

WHEN ALL AVERAGES HAVE BEEN COMPUTED, THE PROGRAM WILL 

TAKE ONE(1) SAMPLE ON EACH CHANNEL AND COMPARE THE DATA 

TO THE AV ERAGE FOR THAT CHANNEL. AFTER 100 COMPARISONS 

ON-EACH CHANNEL, THE PROGRAM WILL TYPE “REPET™ AND CONTINUE 

THE COMPARISON. 


IF AN ERROR OCCURS, THE PROGRAM WILL TYPE AN ERROR MESSAGE 
KT CONTINUE TESTING. THE ERROR MESSAGE IS IN THE FOLLOWING 
XXXX YYYY 2222 


WHERE XXXX IS A DECIMAL NUMBER CORRESPONDING TO THE CHANNEL 
ON WHICH THE ERROR OCCURED. 


YYYY_IS THE AVERAGE TAKEN ON THAT CHANNEL (IN VOLTS WITH 
RESPECT TO AMPLIFIER INPUT) 


2222 IS THE VALUE (IN VOLTS) OF THE INDIVIDUAL SAMPLE 
TAKEN ON THE FAILING CHANNEL. 


ALL ERRORS WILL BE REPORTED SEQUENTIALLY. 












NO1. 
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S49 6.2.3.2 ERROR MODE 1 
551 SAME AS 6.2.3.1 EXCEPT NO ERRORS ARE REPORTED. 


553 TO DETERMINE THE TOTAL NUMBER OF ERRORS THAT HAVE CCCURED, 
554 TYPE CONTROL R. THE PROGRAM WILL RESPOND BY TYPING 


S56 PASSES: 
357 TOTHL ERRORS: 









S58 - 

559 THE TOTAL NUMBER OF CHANNELS TESTED = 
apy CHANNEL RANGE X PASSES X 100. 

S62 AND WILL WAIT FOR OPERATOR ACTION. 






S6i4 TQ ban SP, TESTING USING THE SAME TABLE OF AVERAGES pis: 
S6s CC(CR). THE PROGRAM WILL RESUME TESTING, AND che. PASS S AND 
S&é ERROR COUNTER WILL BE UPDATED FROM WHERE THEY WERE 





5&7 
568 TO RESTART, TYPE ST(CR). PASS AND ERROR COUNTS WILL BE CLEARED, 
$63 AND A NEW TABLE OF AVERAGES WILL BE TAKEN. 

5? 6.2.4 PARAMETER MODIFICATION 







$73 TO wary A PARAMETER DURING THE TEST, TYPE CONTROL p. THE PROGRAM 

$74 WILL TYPE "*" AND WAIT FOR OPERATOR ACTION. AFTER ANY 

S75 PARAMETERS HAVE BEEN MODIFIED, TYPE ST(CR) OR CC(CR) TO EITHER RESTART OR 
576 CONTINUE THE TEST. 







57 TO LIST ALL PARAMETERS, TYPE P(CR). 
$80 6.2.5 SIGNAL CONDITIONING MODULES 
S8e 6.2.5.1 AIO3 DIRECT VOLTAGE TO VOLTAGE MODULE 


584 THE VOLTAGES TYPED BY THE PROGRAM ARE THOSE THAT . 
585 APPEAR AT THE INPUT OF THE CHANNEL IN QUESTION. 


$87 €.2.5.2 AIOY 10 TO 1 VOLTAGE TO VOLTAGE MCDULE 

Se THE VOLTAGE AT THE INPUT OF THE CHANNEL IN QUESTION 
IS ys 1) THES THE VOLTAGE TYPED BY 

THE PROGRAM 

6.2.5.3 ASOS CURRENT TO VOLTAGE MODULE 


THE CURRENT AT THE INPUT OF THE CHANNEL IN QUESTION 
IS THE VOLTAGE TYPED BY THE PROGRAM DIVIDED BY TEN (10). 
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6.3 


6.3.1 


8.3.2 


802 





DATA COLLECTION - “DATA” 
DATA IS A Grou OF Sout Nes FOR COLLE 


COMPUTER ara LIGH IN NUMERT 


SICTORALLY BY HISTOGREM 
OPERATION 


19 NPUT DATA FOR DISPLAY AND BiNAL YSIS USE THE C,G AND N OPTIONS 
SELECT ACHE SAIN BND NUMBER SAMPLES ut THE T OPTLON 


TABLE OF DATA , THE DO  SisP 
13 Be SENTENCE Y IN Ms AOMPUTER AA 8 Ne HTS ie THE LC OPTIO 
70 CONTINUOUSLY TYPE THE VOLTAGE ON A GIVEN CHANNEL. 


HISTOGRAM FORMAT 
THE FORMAT OF THE HISTOGRAM IS SHOWN IN FIGURE 1. 
EACH DATA POINT 15 PRESENTED BY AN ~ {#). 


F IS THE 
VERTICAL SCALE FACTOR. WITH A VSF OR 1 REPRESENTS. ONE 
saves. WITH A VSF OF 4, EACH « REPRESENTS BETWEEN T AND 4 


THE HISTOGRAM IS A DISPLAY OF i DIFFERENCE phe THE ‘a 
EACH oar Wey THE le OF T a at OF ALL SAMPL 


a-p ¢ 


BoD ONVERTER, 


THE HISTOGRwM HAS A RANGE OF + OR -10x Rea TERS OIPrenence FROM 
THE AVERAGE. CVERANGE a woe ARE COUNTERS hee 


THE NUMBER OF SAMPLES, HAT EXCEED THE nistTosRae 
net WILL BE TYPED ONLY VF ws "donee POINT EXCEEDS THE ABOVE. 





CTING ANC DISFL BY ING ANALOG 
INFORMATION 1 N OseirA veen INFORMATION MAY BE OSPLAYED IN *HE 
S Nite CAL FORMAT, Of PRESENTED 
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FIGURE 1 
VSF= 
t 
t 
, 
t 
t 
$oooosssses tooseesoeee V/DIV 
OVERANGE= UNDERANGE= 
SVERA 


GE= 
sISTOGRAM VERTICAL SCALING 


THE em SCALE ies MAY * SET BY OPERATOR TO ANY ae BETWEEN 
1 AND THE V_KEYBOARD OPTION. AN ALTERNAT Ive TS TQ LET 

THE PROGRAM “EQ_aUTOMATIC SCALING SY TYPING A AFTER THE ¥ se 235 

HAS BEEN SELECTED. 


SIGNAL CONDITIONING MODULES 
SEE €.2.5 FOR INTERPRETAION OF VOLTAGES TYPED BY PROGRAM. 
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6.4 CALIBRATION, ADJUSTMENT, AND SCOPE LOOP ROUTINES © 
6.4.1 MULTIPLEXER TIMING ADJUSTMENT - MXTIM 
&.4.1.1 DESCRIPTION 
“MXTIM” PROVIDES A STABLE TIME BASE FOR ADJUSTMENT OF THE 
ONE SHOT IN THE MULTIPLEXER TIMING CHAIN. IN ADDITION, 
THIS ROUTINE MAY BE USED FOR SCOPING ON ANY POINT IN 
THE TIMING CHAIN. 
WHEN “MXTIM" IS SELECTED, IT WILL BEGIN RUNNING IMMEDIATELY. 
6.4.1.2 TIMING ADJUSTMENT 
LOAD AND START PROGRAM (IF THIS HAS NOT BLBEADY BEEN DONE). 
CONNECT OCILLOSCOPE PROBE (Xl) TO AML1-EDSF 
CONNECT OSCILLOSCOPE SROUND TO AML1-E04Ce 
SET VERTICAL boepray FOR 2 V/CM. 
SET HORIZONTAL DISPLAY FOR 1 MS’CM. 
SYNC INTERNALLY 
SELECT MXTIM AT THE TELETYPE KEYBOARD. 
ADJUST THE UPPER POTENTIOMETER ON THE 020 DUAL DELAY 
NUL T-VISRATOR (LOCATED AT AML1-ED4) FOR A 2 MS WIDE 
MOVE OSCILLOSCOPE PROBE TO AMII-FO3T2. ADIUST LOWE 
FOTENTIONET ER ON M3020 (LOCATED AT AMI1-E03) FoR 4 3 MS 
MOVE OSCILLOSCOPE PROBE TO AMI1-E0472. SET HORIZONTAL DISPLAY ON 
dsc TLLose”® € FOR 1 US/CM. ADJUST THE LOHER POTENTIOMETER 
N THE M3220 “LOCATER RT amii-£e4) FORA 1-2 US WIDE BULSE. 
MOVE THE OSCILLOSCOPE PROSE TO AMLI-E03F2. ADJUST THE 
UPPER POTENT IONE TER. © ON THE M3020 (LOCATED AT AML1-£03) 
6.4.2 ANALOG TO DIGITAL CONVERTER ADJUSTMENT - ADCAL 
6.4.2.1 DESCRIPTION 


DO0e2 





“ROCAL” PROVIDES A DISPLAY OF THE A-D CONVERTER OUTPUT I 
THE COMPUTER DATA LIGHTS. 


WHEN "ADCAL” IS SELCTED, IT STARTS RUNNING IMMEDIATELY. 
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6.4.2 


6.4.2. 


6.5.2 


E02 





.€ ANALOG TO DIGITAL CONVERTER CALIBRATION (A877) 


REFER TO A-SP-AFC11-0-4 CALISRATION PROCEDURE 


3 OPERATION WITH SWS=1 


SAME AS 6.4.2.2 EXCEPT PROGRAM TYPES OUT 
DATA INSTEAD OF DISPLAYING IT IN THE LIGHTS. 


BESSEL FILTER CALIBRATION (A223) 

REFER TO A-SP-AFC11-0-4 CALIBRATION PROCEDURE 
SWITCH GRIN AMPLIFIER CALIBRATION (A219) 
REFER TO A-SPF-AFC11-0-4 CALIBRATION PROCEDURE 


ANALOG TO DIGITAL CONVERTER MONOTONICITY TEST-"MONOT™ 
DESCRIPTION 


“MONOT" PROVIDES A MEANS FOR DETERMINING THE VOLTAGE SLEW 

RATE, OR MINIMUM STATE WIDTH OF AN 11, 12, OR 13 BI 
+SIGN ANALOG TO DF CT TAL CONVER TER 

THIS TEST REQUIRES THE USE OF A LOW FREQUENCY (LESS THAN 
1 H2) TRIANGLE SIGNAL GENERATOR AS A VOLTAGE INPUT 

FOR THE A-D CONVERTER. 

THE A223 BESSEL FILTER SHOULD BE REMOVED, AND THE SIGNAL 

UT SHOULD BE CONNECTED DIRECTLY TO THE 


C 
THE PURPOSE OT THE ann hi IS TO DETERMINE IF THE A-D CONVERTER 
MISSES ANY STATES AS THE INPUT WAVEFORM RAMPS UP AND DOWN 
AT A GIVEN FREQUENCY... 


IN OPERATION, THE PROGRAM FIRST PERFORMS ONE CONVERSION 
AND ASAVES THE RESULT. ANOTHER CONVERSION a TAKEN ’ 

THE DATA IS SAVED, AND THEN THE RESULTS OF THE TWO 
CONVERSIONS ARE COMPARED. IF THE SIFFERENCE BETWEEN THE 
TWO CONVERSIONS IS LESS THAN OR EQUAL TO + OR - 1.5 

FOR THE CONVERTER UNDER Test, NO ERROR Is REPORTED. 

IF THE DIFFERENCE re GREATER THAN + OR - 1 L 
A STATE HAS BEEN MISSED, ane QN ERROR HAS OeeURED. 


OPERATION 


SET THE SIGNAL GENERATOR OUTPUT FOR A RANGE 
OF -10 TO +10 M2 us ts IF POSSIBLE. 
SET THE PREQUENC 


é H2 FOR AN 11 BIT ro -D 





FOe2 
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| 
| 
| 
j 
| 
: 
: 


1 HZ FOR A le BIT A-D 
.5 HZ FOR A 13 SIT A-D 


SELECT “MONOT” 
THE PROGRAM WILL BEGIN RUNNING IMMEDIATELY. 





IF NO SOCIATED EY co ji’ D an ta WILL CONTINUE TO RUN 
NOI RYTON BP Fin °3t OF Bags” iS GIVEN, aed END OF PASS 


DEPENDS PON THE INPUT FREQUENCY AND VOLTA 


ERRORS 

IF AN ERROR OCCURS, THE PROGRAM WILL TYPE: 
1; iit ERROR 

XXXXXX = YYYYYY 





WHERE XXXXXX AND YYYYYY ARE THE 2 CONVERSIONS BEING COMPARED. 
THE a THEN RESYNCHRONIZE WITH THE INPUT SIGNAL 


CONTINUE T 
ALL ERRORS ARE REPORTED. 
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6.6 
6.6.1 


6.6.2 


6.6.3 





GOe2 


CHANNEL ADDRESSSING TEST-"DECOD” 
DESCRIPTION 


aDBRESSING at Tae niet BLOok SELECTOR Lala 


18 STEN” UNIT "ser VEC BT 15 ARE TRANSIT TTED FROM THE MiSi 
ieaite INTERFACE MAINTENANCE REGISTER BY THE DIGITAL TEST 





THE PROGRAM VERIFIES THAT BOTH “X” AND “Y" ARE SET FOR THE 

SELECTED SYSTEM UNIT, AND THAT THE CORRECT CHANNEL IN THE 

SELECTED SYSTEM UNIT IS ADDRESSED 

OPERATION 

INSTALL THE DIGITAL TEST CABLE BETWEEN THE AM11 

ANB THE niet tf THE SYSTEM UNIT Fo BE CHE MeEKED. 

SELECT “DECOD”. 

THE PROGRAM WILL TYPE “#SYSTEM UNIT:” 

ENTER THE SYSTEM UNIT NUMBER (IN DECIMAL). 

THE PROGRAM WILL TYPE_"R” TO prggcars THAT_THE TEST 

TS BEING EXECUTED. AT THE END OF A P ~ THE PROGRAM WILL 

TYPE “DECOD”, AND WILL CONTINUE TESTING 

ERRORS 

pers ARE TWO ate RRORS THAT MAY OCCUR. THESE ARE: 
y*X" OR “Y" SYSTEM UNIT SELECT BITS ARE NOT ON 

8) CHANNEL ADORESS is INCORRECT. 

Na BOTH: OCCURS, THE PROGRAM WILL TYPE “x BAD”, OR “Y BAD”, 

IF 8) OCCURS, THE PROGRAM WILL TYPE XX Y 

WHERE XX IS THE EXPECTE a vale RDORESS YANO YY IS THE RECEIVED 

CHANNEL ADDRESS (IN DECIMAL). 


AFTER AN ERROR OCCURS, THE PROGRAM WILL RESUME TESTING 












HO2 
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DZAFAC.P11 


540 &.5.4 SWITCH OPTIONS 


S42 te =1. LOOP _ON qr, TEST FUNCTION 
MS ah 21; LuoP EPH SURSENT SCORES 


B48 ?. RESTRICTIONS 


























849 
ee 7.1 STARTING 
8Se2 DIGITAL TEST CABLE MUST BE INSTALLED 





a 7.2 OPERATING 
ALL TESTS MUST BE SELECTED FROM THE TELETYPE KEYBOARD. 








959 IF THE REPEATABILITY TEST IS RUN, A MINIMUM OF 

53 EIGHT (8) CHANNELS MUST BE SELECTED. 

gb 8.0 OVERSCALE TEST-"OLOAD” 

63 8.1 DESCRIPTION 

965 “OLOAD" PROVIDES A MEANS OF TESTING THE *OVERSCALE’ 

BE FEATURE OF THE AFC. THIS IS DONE VIA TESTING A USER 

ae SELECTED GAIN AND CHANNEL INPUT. 

ge3 9.2 OPERATION 

§7: THE STATE OF THE OVERSCALE BIT (13) IS MONITERED AND 

872 BND REPURTED VIA THE T LEPRINTER. a’ 1s TYPED if THE 

87 BIT TAND A’ F THE BIT S CLEARED. THE 
7 PRINTOUT OCCURS ONLY ON ENCOUNTERING A CHANGE OF STATE 

875 F V BIT. T SANETIAL STATE OF 1S 

a76 ASSUMED TO BE CLEARED SO THAT THE FIRST PRINTOUT WILL 

NOT OCCUR UNTIL AN OVERSCALE CONDITION IS DETECTED. 

875 8.3 ERRORS 

899 

£3] NONE 

882 

25 .ENDR 


ee 
ax 
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199900 
040000 
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~TITLE AFCI1 
~ABS 


;AFC11 DIAGNOSTIC 


;COPYRIGHT 1971,1972, DIGITAL EQUIPMENT CORP., 


;SWITCH REGISTER FUNCTIONS 
;SW1S mt me ON ERROR 


:SWi4 ==] +008 oN CUR RENT Test 
S213 =1'SUPPRESS ERROR TYPEOUT - 
:SW12  =1;SUPPRESS TRACE TRAPPING 
:SW11 =1;SUPPRESS ITTERATIO 
S10 © =1;ESCAPE TO NEXT TEST ON ERROR 
:5W07 =1'HIGH GAIN CALIBR 

;=0, LOW GAIN CAL Beat ON 
:SWOS 21, TYPE OUT DATA IN ADCAL TEST 


; 1, 
;SWOB = = 1 SUPPRESS "END OF PASS TYPEOUT 
:SWOO  =1;RETURN TO KEYBOARD CONTROL 


-SYMBOL DEFINITIONS 
suiS=1 Soodo 


SWOl=2 
MAX4K=16776-DATAB/2 


ised DEFINITIONS 


;LOCATION EQUIVALENCIES 


SWR=177570 
PS=177776 
STACK=DATAB+200 
RADIX=DIVIS 





MAYNARD, MASS. 
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900190 
000200 


peers 


090900 
000090 


000900 
000001 
000891 


104009 


000010 


JOe2 
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BINWRO=DIVIDL 


proptete (ane 

ENBCODS Baoae 
Boe beter REGISTER BIT FUNCTIONS 
BONESe00 
; INSTRUCTION DEFINITICNS 
PUSH1SP=S746 


p 
POP 25P-206e 
NOP=c4 
CLOVNZ=257 


;REFERANCE NUMBER DEFINITION 


N=0 
XN=N 


;EMT GENERATOR 


;EMT DEFINITION TABLE 
ERnOnCa EMT+X 

SCOPE sENT#X 

SCOPEF sEMT#X 
TYPESENT#x 
SAVOSPSENT#X 
OCTASCSEMT#X 
RESOSSENT#X 
EXTRACTSENTSX 
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396 104010 eng EMT+X 
998 104011 BCORSC=ENT#x 
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OS eyanere 
1002 104013 — 


1004 104014 INGTERCEMT#X 
1095 900015 

1006 104015 BCOBNAENTx 
1007 900016 X=X+1 

1908 104016 SIV TOUSENT x 
1009 000017 X=X+1 

1019 104017 — 
1011 000020 

19le 104020 GECBCO=ENTS 
1013 0000e1 

1014 104021 aVRGSENT#X 
1015 000022 : X+1 

1016 104022 DECBCCHENTSX 
1017 000023 X+] 

1018 104023 BCORSO=ENT#X 
1039 oc0d24 

1020 194024 DIV IbE=ENTex 
1021 000925 

1022 104025 AVREG=ENTSX 
1023 09002 X+1 

1024 104026 DISPAT=ENT#X 
1025 000927 X=X+1 

1026 104027 BODASN=EMT +X 


1027 009030 X=X+1 
1028 104030 MUL TPYSEMT+X 
ti 000031 X=X+1 


103¢ 

1033 ; TRAP CATCHER 
1034 000000 .=0 

1935 000000 9000002 +2 

1036 000002 000000 HALT 

1037 000004 000006 +2 


1038 000006 900000 HALT 
HALT 
+2 


105: 900040 d0004e 
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000042 
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000000 
00 


000222 
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HALT 
+2 
HALT 
+2 
HALT 
+e 
HALT 
+2 
HALT 
+2 
HALT 
+2 
HALT 
+2 
HALT 
+2 
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HALT 
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HALT 
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7E stalara a 00742 


DraFAC.PL2 

1220 go0s62 909000 HuLT 
i321 900564 500566 +8 
tzee O055se 909000 HALT 
i323 900872 900572 +3 
t2s4 900872 0900 HALT 
1225 55576 +2 
g2é 900 900509 YALT 
tee, 000600 00602 +: 
i328 900900 HALT 
1228 D008D4 950606 +2 
1230 000 HALT 
1231 900610 300612 +2 
lE3e 12 590000 Halt 
lias 14 00816 +: 
1234 900616 900000 HALT 
1235 900620 900622 448 
1236 900622 909990 . HALT 
1337 000624 900626 + 
2238 900590 HALT 
1233 000630 000632 + 
1240 900832 000000 HALT 
1e4] 5006 + 
i242 900636 909000 HALT 
1243 500640 500642 ; 
1344 505€4e2 00 HeLT 
1245 500644 a 2: 
1346 D00e¥e G50009 T 
ta48 000552 000 
i248 54 000656 
1250 0! 909000 
:=5i S06) Ooobbe 
1253 S00664 OOdGEE 

| T2ES O00see 000000 

| 1285 900670 90067 
1256 900672 000000 

| $257 DO0E74 900676 

| 1258 500676 
1259 900700 d00702 
izec 00702 
a2 gee Bee 
eo é 

| 263 900710 55503 

| de64 900712 000 

| dees 00714 00716 
1266 90071 

| 1267 9007. ? 
i268 900722 90000 

| 2269 000724 O007cb 

| 1270 so07e6 9600 

| 1273 009730 900732 
1272 900732 90000 

| 7273 505734 000736 

| je74 060736 900000 

| 

| 

i 
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D2AFAC.P21 

; 7y2 990000 HALT 
1358 OSS Shotse x 
127s 000746 9000 HALT 
ie73 900759 o35038 tes 

9597 
ie neh G ms + 
le " "ee «(8500 WALT 
1283 poc7eg 900762 it?s 
isee geeree Beno 
less 6007s o000c0 HALT 
1287 O00770 30077 ” tee. 
less oodrre 900000 WALT 
‘289 000774 0077 i 
i290 550776 0 HALT 
1231 
1392 
1233 :STANDARD INTERRUPT VECTORS 
i535 909014 214 
1396 900014 519524 TRACES TRACE TRAP SERVICE 
ies 90801 800340 340 
iS gonnes 15760 EY prAIL POWER FAIL HANDLER 
ist: | Dea0s6 ee 34 . ' 
1202 000030 014526 EMTSRY “EMT DISPATCH SERVICE 
1303 600032 990340 40 
1204 p6ces 260 
1305 oo0ceo 901449 KEYINT sKEYBOARD INTERRUPT SERVICE 
1306 O500e2 600349 340 
1357 805290 2200 
| 1308 00200 00167 01040 IMP START 
| 


eet te i tC CC CC CCL CL LL LL LLL LLL LLL LL LLL 





DO3 
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DIAF RC. PLL TYPE ROUTINE 

1310 
1311 5 RERERRERAARALERE EERE RRR EEL ER REESE ERE EERE RARER AEE EE ALLER EERE LE ERED EEE ST EF 
isis 001100 .21100 
ese sROUTINE TO TYPE ASCII MESSAGE. MESSAGE ae! oper WITH AO it 
1315 : THE ROUTINE WIL oa INSERT A NUMBER OF NULL AFTER 9 LIN 
1216 =NOTEL: SNULL CONTAINS THE CHARACTER TO SE at RAE FILLER SABER, 
ete -NOTEe: SFILLS “RONTAINS THE NUMBER OF FILLER SO ARACTERE REQUIRE 
1313 sCALL: 
1320 :1) USING A TRAP INSTRUCTION 
isst : TYPE , MESADR ‘;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
1323 : TYPE 
i350 : MESADR 
1326 :2) USING A JSR INSTRUCTION 
1327 : MOV PSW P) ;PUSH eS ee STATUS WORD ON THE STACK 
i328 : ISR PC, $T yee :CALL T 
1367 3 MESAODR FIRST ADRESS OF NeESSAGE 
1331 001106 0100 $TYPE: MOV RO, -( SP) 3 RAYE are 
l33e O01192 OQ176 goooode2 V dei SP), RO AD Retin OF ASCIZ STRING 
1333 O01106 Ose7&& 000002 00002 ADD #2, 2(5P) tab JUST RE 
133943 901134 1) 1$: MOVS (RO}+, -(SP) : PUSH CHAE TES TO Oe TYPED ONTO STACK 
1325 001118 0010 BNE 2$ BR IF IT ISN'T THE TERMINATOR 
1338 001120 905726 TST (SP)+ - IF TERMINATOR POP IT OFF THE STACK 
i O8ile2e 012600 MOV (SP)+,RO ;REST 0 + RO 
1338 001124 900002 RTI RET URN 
1333 pi iss 004767 o00026 es: JS& G0 TYPE THIS CHARACTER 
1340 lise 1227 CoCo 12 33: CMPS Oya tsp )¢ sCHECK IF Us CHAR. TYPED «i R. LINE FEED 
i341 001136 001366 BNE } :60 GET NEXT CHAR. IF NOT LINE FEED 
1343 001140 516746 000072 MOV —« $NULL, -( SP) iSE7 § OF FILLER bude NEE RES 
1343 AND THE NULL CHAR. 
1344 001144 105366 000001 4$: DECB 1(SP) : DOES A NULL NEED TO BE Wg» 
1345 001150 002770 BLT 3$ BR + wea te THE NULL OFF OF STACK 
1346 001152 004787 O0c0ce2 JSR Pc ss “GO T YPE A 
1347 001158 90077 R - sLOOP 
1348 001160 105 ocoos4 S$: ST ares WAIT UNTIL PRINTER IS READY 
1343 OO1164 :S0375 SPL cs 
1250 OOlL16E 1168677 900002 ScO0d4S MOVE 2(SP) ,aTPS sLOAD CHAR TO BE TYPED INTO DATA REG. 
1351 001174 000207 RTS PC 
es 
1354 001176 O!76&67 pone 000014 TYPER: MOV Net TYPER] 
He Ee dene ihe ses 
1357 S131 re 175 : JSR aoe 
1358 OCl2e20 000000 TYPER1: 900000 
1359 OOleee O1LE74E 176550 MOV PS,-(SP) 
1350 rise 3047e 177645 a PC, $TYPE 
t3e5 1535 BA Oe Tl 
i363 001236 900 $NULL: .BYTE O 
1364 001237 0Ce SFILLS: .BYTE 

| 13t5 901240 177564 TPS: 177564 

! 

i 
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| OZAFAC.PL TYPE ROUTINE 


2388 OCie4e 177566 TPB: 1/77S66 
208 / 








AFCLL 








1308 





1368 
1368 
1370 
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001244 
001250 


FERRE oS ie 


EE EWIWIW) 
RRSa' 203 


— 
© 


nagrsseseeesnsreuees 


001422 


horus 
<= 


MONT TOR 


3 
Cle76? 


012767 
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001009 
000340 
oocd4e 
000242 
176502 
900100 
014300 
00073 


001342 
020000 


002000 
000135 


Q00006 
176424 


176520 


O144S6 


014270 


176460 


014362 


0143S2 
176426 


014336 


000203 


.SBTTL MUNITOR 


START: 


STARTI: 
STARTe: 


MONIT: 


MONITI: 


KEYINT: 


KEYINP: 


;PROGRQM MONITIOR 
= SP 


; DETERMINE NUMBER OF CHANNELS THAT CAN BE TESTED 
; SIMUL TANEOUSLY 


CMPB 
NE 

RESET 
MP 


J 
TST 
BEQ 


#340, PS 
ae42° 


+6 
LOGICL 
PS 


#100, 3TKCSR 
MT 


RFLG 
MONIT 


M 
#1,MTRFLG 


ao teree 4 


0,R4 


CR 
#1024. , MAXCHN 
START2 


BMAX4K , MAXCHN 
86,4 


TSTNAM 
;KEYBOARD INTERRUPT SERVICE 
en 
CONTC 


CPFLG 
KEYINR 


819°", SP 


HO aTKCSR 
StRTEL ro 


;POSITION STACK 


; INHIBIT HEADER TYPE OUT. 


ET UP TO 
TYPE "AFC1I 


;POSITION STACK 


;CHECK FOR VALID NAME 


;WAS CONTROL C TYPED 















TBRPNCH TF NORMAL LOAD 


THER ei BUN ogre TEST 
SPNABLE INT 
: ENABLE KEYBOARD INTERRUPTS 
; INHIBIT RETYPING ON RESTART 
















;SET_UP TIME OUT RETU 
suet FIRST yes er ave 


IF TRAP OCC 
?NO TRAP, 1024 KeSNNeL SS EAN “— TESTED 
: =MAXIMUM NUMBER oF CHANNELS 
?RESTORE TIMEOUT TRAP 
T AFTER TIMEOUT 
IAGNOSTIC™ 
CONV ERT R OF CHANNELS TO 
ASCIT AND OUTP 


19 TELEPRIN TER 
TYPE “CHANNELS CAN BE TESTED” 





NABLE_KEYBOARD ENTERRUPTS 
if eR SFTGARE INTE ROPT ELaG 


GE 
:T0 BE EXECUTED 











;NO, LOOK FOR yegTROL P 


sYES E 

YPE tC AND RETURN TO MONITOR 
ARE CONTROL P INTERRUPTS VALID 
*NO, CHECK FOR CONTROL R 
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DZAFAC.P11 MONITOR 
1424 OOL464 127727 014272 900220 CMPB = ATKDBR, #220 :YES, WAS CONTROL P TYPED 
Mise Botusa Spates O1L4 an Kenta AO OOK Eo NRO ES wart 
tise RRidad RRB ABS Bt a3ss KEYINR: io RRR ‘ARE CONTROL R INTERRUPTS VOLID 
1428 001504 001496 BEQ KEYEX «NO. EXIT 
1429 OO1506 122777 oO00222 o142e46 CMPB see, ATKEBR ‘YES, WAS CONTROL R TYPED 
14 901 14 991902 SHE K EX | “NO xIT f 
1431 15i6 167 O11414 M CONTR :TYPE tR, REPORT ERRORS 
1432 001522 912767 77777 O14262 KEYEX: MQ t-1,SINTFL : SET SOFTWARE INTERRUPT FLAG 


1433 OolSac | S000d2 RTI 


EEE 
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1435 

1438 

143; 

1438 

1439 

1449 

1441 

1442 

1443 901532 005067 

1444 01536 905067 

1445 901542 005067 

1448 O01546 104003 

1447 001550 013514 

ae Be Beet 

tase Boise Brees 

1451 O0157o 012767 

1452 

i483 

1454 

1455 

1456 

1457 

1458 001576 

1458 p00001 

1460 

i461 

1488 

1483 001576 9057 

1464 001602 001401 

1465 O01604 104010 

i466 

1457 

1468 

1465 001606 

1470 901612 001401 

1471 OO1814 104010 

1473 

1473 

1474 

1475 OO1b1E 032777 

1476 001624 O01401 

1477 O01626 104010 

1478 001630 104001 

1479 

1480 

1481 

1482 001622 

1483 pogoge 

1484 001632 012777 

1485 O01640 032777 

1486 OO1646 001001 

1487 QO1650 104010 

1488 001652 005077 

1489 001656 032777 

1480 O01664 001401 
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000001 


OL4146 


014142 


177774 


01407e | 


000100 


014022 
014016 


Ci413e2 


014119 
014102 


014064 


HO3 


~SBTTL LuGIC TEST 


LOGIC: 


INITI: 


INITe: 


INIT3: 


INITY: 


INITS: 


;ENTRANCE TO LOGIC TEST 


;AFC- 
LOGIC T 


; INTERFACE INITIALIZATION CHECKS 


TO: 
N=N+]1 


CPELG 
ERE LG 
ERRFLG 
TSTNO 


PASCNT 
810, RETURN 
#1, {COUNT 


;SET_UP TO 


:CONTROL R : 


UTE ger 
TYPE OR Ica 


gb 


ASS ¢ 
a UP SRE RETURN _ FIRST TEST 


: SET UP FOR 1 ITERATION 


C-11 Test ° CONVERTER AND MULTIPLEXER 


;REFERENCE DE =GNATION 


;DID =NITIALIZE CLEAR AFC CONTROL REGISTER 


TST 
BEQ 
ERROR 


dAFCSR 
+4 


s HRS cota. REGISTER 
re Y INIT 
CLEARED. ERROR 


;DID INITIALIZE CLEAR AFC CHANNEL SELECTION REGISTER 


TST 
SEQ 
ERROR 


JAFCAR 
+4 


WAS CHANNEL Rogress REGISTER 


CLEARED BY 
:NOT CLEARED, NERROR 


;DID INITIALIZE CLEAR AFC MAINTENANCE REGISTER 


#-4, JAFCMN 
+4 


#100, 9AFCSR 
#190, , JAF CSR 


dAF CSR 
6100, GRFCSR 


+ BITS EXCEPT 


HRS MAINTENANCE REGISTER Me eARED BY INIT 
LOOP 

;TEST THAT INTERFACE ENABLE BIT OF AFCSR CAN BE SET AND CLEARED 
;REFERENCE DESIGNATION 


T CLEARED, ERROR 
‘Mee K FOR ITERATIONS, 


;SET dtd ENABLE 8 
ses INTERFAC poms 


ENABLE oof 

ERRALE NOT 
ie, CONTROL "ae StetER 
:WAS ENABLE CLEARED 





P INTERRUPTS 


0 


IT 


SET 
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001666 104010 ERROR ;ENABLE NOT CLEARED, ERROR 
001670 104001 SCOPE CHECK FOR LOOP, ITERATIONS 


;TEST THAT TIMING INHIBIT BIT CAN BE SET AND CLEARED 
;REFERENCE DESIGNATION 


004000 O140S6 INIT?: Vv #4000, JAF CMN ;SET TIMING INHIBIT BIT 
004000 014059 B #4000, JAF CMN WAS TIMING INHIBIT SET 


E ;TIMING INHIBIT NOT SET, ERROR 
014040 INITS: CLR JAF CMN “CLEAR MAINTENANCE REGISTER 
004000 014032 BI #4000, AAFCIN :WAS TIMING INHIBIT CLEARED 


; TIMING INHIBIT NOT CLEARED, ERROR 
104001 ;CHECK FOR ITERATIONS, LOOP’ 


;ANALOG-DIGITAL CONVERTER LOGIC TESTS 


; TEST FOR DONE BIT SET BY 

s MAINTENANCE REGISTER A-D START 
R DONE BIT CLEARED BY 

i READING A-D BUFFER 


BO IRA LO 


;REFERENCE DESIGNATION 


obo 
UNUN UN UNO U OIL cn UU 
0 b— b+ bb be be 
000 JOULE CITC 


340 : S 
600 M a 200) BELAY ;SET UP TIMER 
nosen0 #2000; JAFCMN s START CONVERSION 
002090 #2000, JAF CMN : TEST MAINTENANCE REGISTER 
ADTIA :A-D START BIT 
aS TART BIT NOT SET, ERROR 
013756 . : STB BAFCER WAIT FOR DONE BIT 


;UPDATE TIMER 


;DONE BIT DID NOT SET 
; CLEAR a, BY READING A-D BUFFER 
;WAS DONE CLEARED 


DONE NOT CLEARED ERROR 
013730 : BIC 82000, JAFCMN :CLEAR A-D START SIT 
002000 613722 #2000, * JAF CMN WAS A-D START ROLEGRED 


;A-D START NOT CLEARED, ERROR 
104001 : ;CHECK FOR ITERATIONS, LOOP 


pitti 


aa 
(DOO aru 


4 
i 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


To 
wu 
tet 


;TEST FOR AN INTERRUPT WITH INTERFACE 
;ENABLE CLEARED AND DONE SET 


T4: ;REFEREIWCE DESIGNATION 
009005 N=N+1 
002042 052767 900340 175726 : BIS #340,PS ;LOCK OUT INTERRUPTS 





AFCLL 
DZAFRC.P 


se * yt #65 


902270 


104001 


000006 
OSe 


10000 
104010 
105777 


JO3 


QO3-SEP-7& 15:44 PAGE 37 
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013676 


013559 


013550 


000340 
002009 
013532 


013514 


000100 


175650 


013604 


175620 
013572 


175564 
013536 





ADTeA: 


ADTeB: 


ADTeC: 


ADTS3: 


ADT3A: 


ADT4: 


ADTYA: 


ADTE: 








TST JAFDBR “CLEAR DONE 
MOV BAOTeR BOF CINT :SET UP Loca BI TERR PT RETURN 
Rov FS a Ft S SET UP INTERR RUPT SERVICE LEVEL 
SOY ROGB AF CMN CLEAR CONTROL REGISTER 

BIC #340, PS 

TSTB  adAFCSR :WAIT FOR DONE 

BPL ADTZA 

NOP ;DELAY ONE CYCLE 

BIS #340, PS 

ies AdTet ine INTERRUPT, CONTINUE 

AOV AFCPS, QAFCINT Reet ga PEaB CATCHER 

CLR DAF CPS 

ERROR s INTERRUPT OCCURED, ERROR 

SCOPE :CHECK FOR ITERATIONS, LOOP 


;I1S CONTROL REGISTER BUSY BIT SET BY 
;STARTING A-D CONVERTER 


TS: ;REFERENCE DESIGNATION 


N=N+]1 

BIS #340, PS :LOCK OUT INTERRUPTS 

MOV #2000, JAFCMN :START A-D CONVERTER 

TST JAFCSR “IS BUSY SET 

BPL ADT3A 

ERROR ;BUSY SET, ERROR 

TSTB . @AFCSR :WAIT FOR’ DONE 
BPL ADT3A 

SCOPE ;CHECK FOR ITERATIONS, LOOP 


;IS MAINTENANCE REGISTER BUSY BIT SET BY 
STARTING A-D CONVERTER 


Te: ;REFERENCE DESIGNATION 
BIS #340, PS Pee ouT pNTERLET 

MOV #2090 JAF CMN RTER 

TST CMN 

BPL anTta 

ERROR sBUSY SET, ERROR 

TSTB AFCSR ‘WAIT FOR’ DONE 

BPL ADTHA 

SCOPE ;CHECK FOR ITERATIONS, LOOP 


; TEST A tea WITH INTERRUPT ENABLED 


AND DO 
Te ;REFERENCE DESIGNATION 
BIS #340, PS ;SET PROCESSOR PRIORITY=7 

MOV wROINTA gAFCINT :SET UP LOC INTERRUPT T RETURN 
MOV PS JAFCP : AND BRocese R PRIORIT 

BIC #340, PS :SET PROCESSOR PRIORITY=0 

MOV #100; JAFCSR ‘ENABLE INTERRUPT 





KO3 
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1803 002276 O12777 002000 013452 MOV #2000, JAFCNN ;START A-D CONVERTER 

1604 002304 105777 013440 ADTEA: Bre aAECSR ;CHECK DONE BIT 

iebe BbsS13 188878 FRROR ,DONE DID NOT CAUSE INTERRUPT 
1607 002214 O0040S BR 







ADTEB 
;RESTORE STACK POINTER 





















1808 002316 O22626 ADINTA: POP2SP 
1809 002320 105777 013424 TSTB  dAFCSR 

1610 O02324 100401 BMI ADTE 

ill 104010 ERROR s INTERRUPT WITH DONE NOT SET 

1612 002330 90S077 013414 ADT6B: CLR JAFCSR :CLEAR INTERRUPT ENABLE 

1613 002334 16777 013406 013492 MOV BECPS JAFCINT :RESET TRAPCATCHER 

1614 002342 905077 013400 CLR FCPS 

1815 02348 104001 SCOPE 

1816 

1817 

1618 000007 

1619 000340 SrATus=340 

1620 690007 VL=7 

1621 ;NO INTERRUPT SHOULD OCCUR WITH 

1622 PROCESSOR AT PRIORITY 7 

te53 SAND INTERRUPT ENABLED 

1625 002350 T10: : REFERENCE DESIGNATION 
1625 000911 N=N+1 

1827 002350 052767 o00340 175420 ADT7: BIS #340, PS ;LOCK OUT INTERRUPTS 

1628 002356 005077 013366 CLR JAFCSR :CLEAR CONTROL REGISTER 
1823 002362 105777 013364 TSTB  aAFDBR ‘RESET DONE BIT 

1630 002366 012777 002444 013350 MOV #20178 DAFCINT ‘SET UP LOCAL INTERRUPT RETURN 
1631 002374 016777 175376 013344 MOV ane CP PS -SET UP INTERRUPT SERVIE LEVEL 
1632 O0e402 042767 O00340 175366 BIC 3 345 ‘ENABLE INTERRUPTS 

1633 002410 052767 O00340 175360 BIS #34 5° pe : SET PROCESSOR 340 107 
16834 002416 012777 000100 013324 MOV #100; aBECSR sENABLE INTERFACE 

1635 002424 012777 O02000 013324 MOV #2000, JAF :ST aRT A-D CONVERTER 

1636 O0e%32 105777 013312 ADT7A: TSTB  aAFCSR sWAIT FOR D 

1837 O02436 100375 BPL ADT7A 

1638 O02440 000240 _ NOP. DELAY 1 NORE CYCLE 

1639 902442 oO0402 BR ADT7¢C :NO INTERRUBT gant 

1640 444 D22626 ADT7B: POP2SP E STAC 

i841 O92446 104010 ERROR _ A TERRUP SECURED, ERROR 
1642 O0024S0 005077 013274 ADT7C: CLR BBECSR CLEAR a: : 

1643 002454 916777 013266 013262 MOV AFCPS. JAFCINT - TORE TRAP CATCHER 

1644 OO0e462 095077 013260 CLF aAF CPS 

1645 O0P466 104001 SCOPE :CHECK FOR LOOP, ITERATIONS 
146 9300 STATUS=STATUS-40 

1647 LVL=LVL-1 ' 







1648 000010 Xekel 

1649 ;NO_ INTERRUPT SHOULD CCAR WITH 
1650 sPROCESEOR AT PRIORITY 6 

1651 AND INTERRUPT ENABLED 






Se 
1653 002470 Tll: ;REFERENCE DESIGNATION 





1654 00001 N=N+1 

1655 002470 nee7e9 000340 175300 ADT1O: BIS #340, PS ;LOCK OUT INTERRUPTS 
1656 O0e476 005077 13246 GER QAF CSR ;CLEAR CONTROL REGISTER 
i657 O0eS0e 105777 O13e44 TB JAF DBR SRESET DO T 






1658 90ceS06 012777 O0eS&4 013230 MOV #ADTLOB, MAFCINT ;SET UP LOCAL INTERRUPT RETURN 


MACYL1 27(732) 
AFAC.P11 OGIC T 


002514 


002610 


902610 
002616 


0027e6 


013142 


175160 


Orr OO 
— NJ NJ 
GWOUUTUTUIL) 
O0Omr ee 
Oonmvuo- 
£fcOe£oO 


O01 


013022 


175040 


012770 





| Sceiliis 15:44 PAGE 39 


MO 
ADT1OA: 
8 


BR 
ADT LOB: : 
ADTIOC: CL 
M 


ADTil: 


M 
ADT11A: 
B 


BR 
ADTIIB: 

RRO 
ADTLIC: sh 


ADTIL2: 


SCOPE 
Tec = 
on rs VL-1 


“NO INTERRUPT SHOULD OCCUR WITH 
:PROCESSOR AT PRIORITY 5 
SAND INTERRUPT ENABLED 


SCOPE 
hc elie 
L=LVL~1 


X+1 
*aN INTERRUPT SHOULD ae WITH 
PROCESSOR AT PRIORITY 
SAND INTERRUPT ENABLED 





LO3 











PS, JAFCPS ;SET_UP INTERRUPT SERVIE LEVEL 
#340, PS ;ENABLE INTERRUPTS 

ree sagt aera” ° 

int JAF CMN re ABT a ATER OSE TER 

JAFCSR : WAIT FOR DONE 





ADT1OA 
1 MORE CYCLE 
ADT10C :NO INTERRUPT CONTINUE 
TORE STA 


CK 
INTERRUPT OCCURED, ERROR 
RESTORE TRAP CATCHER 
;CHECK FOR LOOP, ITERATIONS 








JAFCSR 
AFCPS. JAFCINT 
DAF CPS 
















;REFERENCE DESIGNATION 









#340, PS sLOCK OUT INTERRUPTS 
JAFCSR : CLEAR CONTROL PREGISTER 

JAFDBR seer D 

#ADT118, JAFCINT T up tp Loca INTERRUPT RETURN 
PS aA RECPS NTERR ueT SERVIE LEVEL 
— beeke INTER 40 TOS 

acd, . ‘EheaLe FRPERE ace 





#2000, JAFCMN “START A-D CONVERTER 
JAF CSR :WAIT FOR DONE 


ADTIIA 
DELAY 1 MORE CYCLE 
ADTLIC ;NO INTERRUPT dont INUE 

sRESTORE STA 


CK 
sINTERRUAS OCCURED, ERROR 
RESTORE TRAP CATCHER 
;CHECK FOR LOOP, ITERATIONS 









JAFCSR 
AFCPS, JAFCINT 
JAF CPS 


















;REFERENCE DESIGNATION 






#340, PS ;LOCK OUT INTERRUPTS 
JAFCSR sCLERR CONTROL REGISTER 









dAF OBR T DONE 
#ADT12B , JAFCINT :SET UP LOCAL INTERRUPT RETURN 









DZAFAC 











































AFCL1 


MACY11 
Pll 


002754 


003054 


003202 


003204 


003204 
003212 


7 (732) 


016777 


000014 


000016 
0S2767 
005077 
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175016 


Booss 
Bo2600 


012732 


000340 


000340 
012660 


000340 


012550 
012552 
012544 


000340 
OleS3e 


012764 
74772 
12744 

174746 


012674 


174712 


Ol264e 


Ole616 


174620 


012546 


174564 


ADT1eA: 


ADT13: 


ADT13A: 


ADT 138: 


=X+ 
;AN_ INTERRUPT SHOULD ~~ WITH 


PS, JAFCPS 
400, »BRFCSR 


$5000 Src 


raat 
#340,PS 
ADT12C 


MO3 


AFCSR 
AF CPS, dAFCINT 
aAF 


cps 


SCOPE 
uaa 
LVL=LVL-1 


:PROCESSOR AT PRIORITY 
AND INTERRUPT ENABLED 


ADT13C: CL 


ADT 14: 





JAFDBR 
#ADT13B, JAFCINT 
PS, aA 


FCPS 
#100, SAFCSR 
#340, PS 


#140' PS 
#2006, JAFCMN 
JAFCSR 


ADT13A 
#340,PS 
ADT13C 


JAFCSR 
AFCPS, JAFCINT 
cP§ 


SCOPE 
Oe co ei 
LVL=LVL~1 


X=X+1 
;AN INTERRUPT SHOUL 
PROCESSOR AT PRIORIT 


we WITH 


: AND INTERRUPT ENABLED 
T15: 


N=N+1 
BIS 
CLR 


#340, PS 
aAF CSR 








‘Ena UPT INTERRUPT SERVICE LEVEL 


NAELE INTERRUPTS 


‘aut “BB Conv PRIORITY TO 4 
;WAIT FOR 


;DELAY 1 CYCLE 


;NO INTERRUPT, — 
;GO_TO LOOP CHECK 
RESTORE STACK 

;CLEAR CONTROL REGISTER 
sRESTOR TRAP CATCHER 


;CHECK FOR ITERATIONS, LOOP 


;REFERENCE DESIGNATION 


;LOCK OUT INTERRUPTS 

:CLEAR CONTROL REGISTER 

RESET DONE BIT 

:SET UP LOCAL INTERRUPT RETURN 
:SET_UPT eee SERVICE LEVEL 


43 RRUPTS 
:SET BROCE SEOR PRIORITY TO 3 
:START A-D CONVERTER 

;WAIT FOR DONE 


;DELAY 1 CYCLE 


;NO INTERRUPT, ERROR 
LOOP CHECK 

PREST ORE STACK 

CLEAR CONTROL REGISTER 

RESTOR TRAP CATCHER 


;CHECK FOR ITERATIONS, LOOP 


;REFERENCE DESIGNATION 


;LOCK OUT INTERRUPTS 
;CLEAR CONTROL REGISTER 





AFC11 
DZAFAC. 





i~J~ 


0b b= b= 0 b= bo 9 he pe pe pe 
S99 II IS 
L£Wvr-Owo 


coaoo00g -. 


en ed ed a ed ed od el eed 
MBOWOWOWOWOOWOOoODwMOWoooaa 

TUTVUTUPIMUN > b= 0 
PULELOnO re. OUT wre O 





003216 


003324 
003330 


003332 


003332 
003340 


003460 
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LOGIC TEST 


105777 


000015 


000017 
7? 


000016 


c00020 


012530 


02000 
12456 


000340 


012432 
012424 
012416 


000340 


012330 


000340 


012304 
Olee76 
012270 


174472 


012420 


174436 


012366 


Ole34e2 


174344 


Ole27e 


NO3. 


TSTB  dAFDBR 
MOV #ADT1YB, JAFCINT 
MOV PS DAFCPS 
MOV #100, 2AFCSR 
IC #340, PS 
1S * 
MOV #2000, JAFCMN 
ADTIYA: TSTB  aAFCSR 
BPL ADT14A 
NOP 
BIS #340, PS 
ERROR 
BR ADT1YC 
ADT148: POP2eSP 
ADT14C: CLR JAFCSR 
MOV BE CPS DAFCINT 
CLR BAF CPS 


SCOPE 
ne ae 40 


+1 
SAN INTERRUPT SHOULD OCCUR WITH 
PRIORITY 1 


PROCESSOR AT 
AND INTERRUPT ENABLED 


Tl6: 
N=N+] 
ADT1S: BIS #340, PS 
CLR JAFCSR 
TSTB  d@AFDBR 
MOV #ADT1SB, JAFCINT 
MOV PS. JAFCPS 
MOV #100, JAF CSR 
BIC 0,PS 
BIS 
MOV Hig #s QAFCMN 
ADT1SA: ITB SBF CSR 
NOP 
BIS #340, PS 
ERROR 
BR ADTISC 
Q ADT 158: POP2SP 
LR AFCSR 
MOY AFCPS, JAFCINT 
CLR JAF CPS 


SCOPE 
nie a 


X+1 
“aN INTERRUPT SHOULD ocr WITH 
;PROCESSOR AT PRIORITY O 

AND INTERRUPT ENABLED 


T1?: 
=N+] 


;DELAY 1 CYCLE 


;CHECK FOR ITERATIONS, LOOP 


;REFERENCE DESIGNATION 


;RESET DONE 


;DELAY 1 CYCLE 


;CHECK FOR ITERATIONS, LOOP 


;REFERENCE DESIGNATION 









;RESET DONE B 
3 T UP_L ea rere 


T_UPT 
RRL : $ 
EM BROCE SEOR PRICRITY T0 2 
:START_A-D CONVERTER 
:WAIT FOR DONE 





PT RETURN 
SERVICE LEVEL 






;NO INTERRUPT, ERROR 
0 LOOP CHECK 

RESTORE STACK 

:CLEAR CONTROL REGISTER 

‘RESTOR TRAP CATCHER 











;LOCK OUT INTERRUPTS 
; CLEAR ee otT REGISTER 






;SET UP LOCAL INTERRUPT RETURN 
SET UPT INTERRUPT SERVICE LEVEL 
; ENABLE ieee CE 

ENABLE INTERRUPTS 

;SET PROCESSOR PRIORITY TO 1 

; START FOR” CONVERTER 

: WAIT DONE 










;NO INTERRUPT ERROR 
0 LOOP CHECK 


RE 
CEEAR REORTROL REGISTER 
RESTOR TRAP CATCHER 





BO4 









MS 
Pll 
1827 OO3460 OS2767 AOT1E: Bi #340, PS LOCK OUT INTERRUPTS 
igss Ocs4ge O0S077 9 SLR gar 38 CLEAR CONTROL REGISTER 
i823 305472 108?77 «012254 Sta © JAFDBR sRESET von E BIT 
1830 OO347E 012777 003564 012240 MoV se0T188 QAFCINT :SET UP LOCAL INTERRUPT RETURN 
183: 553504 O1g77? 174266 012234 MOV FCPS :SET PT INTERRL PT SERVICE LEVEL 
1832 903612 Qle77? 000100 912230 MOV nda. aa sr ENABLE INTERFAC 
1833 503520 O4e76? 000340 174250 SIC #340, FS ENABLE INTERRUPTS 
1835 903536 Ose7é? 900000 174e4e2 BIS 80,55 :SET PROCESSOR PRIORITY TO 0 
1835 003534. Ole777 002000 O1ze14 MOV 82608 JAF CMN :START_A-D CONVERTER 
1836 00354 10S777 Oleede ADTISA: TST JAF CSR WAIT FOR DONE 
1837 903546 190375 BPL ROTIEA 
1838 903550 300240 NOP ;DELAY 1 CYCLE 
1835 003552 582767 o0034O 174216 gis #240, PS 
ris 5 704010 ERROR ;NO INTERRUPT, ERROR 
184] 903562 00040) Ee ADTIEC :G60 TO LOOP CHECK 
1842 953564 922626 QOTIEB: POP2SP ‘BeSTORE °F ack 
1843 903566 OOSOT? 912156 — -ROTIES: CLR QAFCSR. SCLEAR CONTROL REGISTER 
isss 553672 016777 212150 o12144 MOV FCPS, JAFCINT RESTOR TRAP CATCHER 
1845 953600 905077 <cizi%e CLR so MAF CPS 
1846 003608 19500) SCOPE ;CHECK FOR ITERATIONS, LOOP 
igs? 137740 STATUS=STATUS-4O 
iss Y7777 0 LVLeLVL-1 
1849 090017 X=eX¢] 
3ee3 
1852 TEST FOR INTERRUPT ON INTERRUPT ENABLED 
155: SAFTER DONE SET AND PROCESSOR PRIORITY=O 
1855 003608 T20: REFERENCE DESIGNATION 
igsé o00021 N=Ne1 
i857 003606 aDT2071: 
i8$8 902656 052767 000340 174162 BIS 8340,PS LOCK OUT INTERRUPTS 
1859 903614 912777 903674 d1zle2 MoV BADINTI, QAFCINT pet UP LOCAL INTERRUPT RETURN 
1860 003622 916777 174150 012116 MOV PS, JAF CP :SET UP INTERRUPT SERVICE LEVEL 
1861 03630 042767 000340 174149 BIC #340, °S ALLOW INTERRUPTS 
1862 003636 012777 902000 O12112 MOV #2000, SAFCMN START A-D CONVERTER 
12363 903644 106777 012100 ADT20A: TST JAF CSR :WAIT FOR DONE 
1864 003650 100275 BPL ADT2OA 
1865 003652 012777 000100 012070 MOV #100, JAFCSR SENABLE INTEREACE 
1866 902660 900240 NOP DELAY 1 CYCLE 
is? Gosete Obert? 000340 174108 BIS #340, PS LOCK OUT INTERRUPTS 
1868 003675 104010 ERROR SINTERRUPT DID NOT OCCUR, ERROR 
1868 903672 99040) Es apT208 sCONTINUE 
1870 80267’ ADINTI: POP2SP RESTORE STACK, INTERRUPT OCCURE 
| B71 803676 005077 o12046 ADT208: cLe JAFCSR :CLEAR CONTROL REGISTER 
| 4872 803702 916777 O12040 012034 MOV Be CPS QAFCINT RESTORE TRAPCATCHER 
1873 903719 005077 012032 CLR AF CPS 
i673 663714 104001 SCOPE :CHECK FOR ITERATIONS, LOOF 
| 1876 ;MULTIPLEXER LOGIC TESTS 
| 1677 :VERIFY A-D DONE IS Ft BY 
1678 : STARTING MUL TIPLEKER 
| £80 003716 Tel: ;REFERENCE DESIGNATIO 
tEe! 902022 N=N¢L 
1862 003716 G427E7 OOO24O 174052 MxT1: BIC #340, PS LOCK OUT INTERRUPTS 
{ 
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$ 
838 sINHIBIT MULTIPLEXER TIMING 


O11714 :CLEAR TIMER 

1884 353730 o05077 912034 stk QRECSR ; CLEAR CONTROL Renee : a 
tees Reecgd RReRs BiS518 KR ga KER i chERe PUL THFLEXE Tataa 
1987 OO3744 10577? 012000 MXTIA: TSTB  dAFCSR WAIT FOR DONE 
1sas 03750 100404 BMI MXTIB 
1883 O037S2 OOS267 11666 INC DELAY :DONE NO NOT SET, UPDATE TIMER 
1886 O0a7s& 001372 BNE - MXTIA 
183 S359 129939 2 RROR FONE a6 NOT SET BEFORE TIME OUT, ERROR 
iss 3762 80s? 011764 MXTI8: TST DAFOSR -CLEAR BONE 
$33 603766 104001 SCOPE | ‘CHECK FOR ITERATIONS, LOOP 
189s 
13 TEST £0 FOR, CONTROL REGISTE. BUSY 
1897 Y STARTING MULTIPLEXER 
1338 oD ze Bust BEING CLEARED BY A-D DONE 
100 903770 T22 sREFERENCE DESIGNATION 
190i p00023 , N=N+1 
1308 paeree 900340 174000 MxT2: BIC 8340, PS sLOCK OUT INTERRUPTS 
1903 903776 005077 911752 CLR JAF CAR :START MULTIPLEXER 
1804 O04002 005777 O11742 TST oar CSR -IS BUSY BIT SET 
1965 006 19040: BMI XT2A 
1908 904010 104910 ERROR sBUSY NOT SET, ERROR 
1907 904012 105777 O117 mxT2Q: TSTB  AFCSR “WAIT FOR DONE 
1908 664016 100375 SPL MXTZA | 
1963 094020 695777 011724 TST DAFCSR ;D1D BUSY CLEAR 
1$id 904004 190001 BPL MXT2B N DONE WAS SET 
i$ii BOs636 10401 ERROR 'auey STILL SET, ERROR 
1912 004030 605777 o11716 MXT2B: TST JAF OBR "CLEAR DONE BIT 
1313 904034 194001 SCOPE STEST FOR ITERATIONS, LOOP 
isis sTEST FOR MAINTENANCE REGISTER BUSY 
1916 “BIT SET BY STARTING MULTIPLEXER 
13-7 -AND FOR BUSY RESET BY A-D DONE 
18:5 oo4o%¢ 122: sREFERENCE DESIGNATIC" 
1$39 p000e4 N=N+l 
1$21 904036 542767 000340 172732 MxT3: BIC ‘9340, PS sENABLE INTERRUPTS 
1922 804044 605077 011700 CLR  . @AFCSR cLERR CONTROL REGISTER 
tS$e3 OO40se 905777 O11676 TST JAFDBR tte OR DONE IT 
124 664054 605077 O11674 CLR JAF CAR START MULTIPLEXER 
1825 904060 777, 011672 TST SAF CMN :IS BUSY SET 
1926 004064 100401 BMI MXT3A 
1957 zi7e6 193019 RROR :B BUSY NOT SET. ERROR 
1928 604870 {0s 011654 MxT3A: TSTB  dAFCSR “WAIT FOR DONE 
1929 904074 100375 PL MXT3A 
1930 804076 005777 o11654 TST QAFCMN ;WAS BUSY CLEARED 
$3: 504102 155501 BPL = MXT3B !WHEN OON 
1935 004104 10401 ERROR PBUSY STILL SET, ERROR 

| 1933 OO410¢ 005777 O11640 MXT3B: TST JAFDBR :CLEAR DONE BIT 
i333 OO4ile isco! SCOPE CHECK FOR ITERATIONS, LOOP 
1S3¢ 

1937 . DOES giT Ll OF MAINTENANCE REGISTER 





— 






i39$2 


rity] 
UW 


Bai 


aL al at 


Si 


Dio IiDIE MoE TEST a} 


co 
wo 


+0 +0 +0 +0-< 0 + 6-+6 «6 b+ b- -< b + > + b- & + b-< bb +) +f -< b+ 2 b= 2 & * b+ b= > = b+ 9-2 & = & 2 ho bo Ho 3 bh oH 0H 
10.0.0.0.000.0.0.0 


> <0 --0--6-- 0 <9» -< 9 p-< 






‘go0025 
Rec Ss poresg 173654 
See GoxG0§ 12616 


008777 
104001 


ssgze 
Gear 


z 


—-OO--~— 
in 


oru 
= 





Bi ie00 


011576 


011454 
011552 


C1lS4#4 
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MXT4: 


MXTSA: 


MXT48: 


MXT4C: 


CAT2: 


CAT2A: 


CAT2E: 
CAT2L: 


CAT2C: 





N 
i 


CLR JAF CAR 


PL MXTHA 
ERROR 

ST QAFCMN 
SPL MXTHB 
ERROR 

INC DELAY 
NE MXTHB 
TSTB = DAF CSR 
SPL - MXT4C 
ERROR 

TST‘ SAFDBR 
SCOPE 


;REFERENCE DESIGNATION 


DELAY 
MOV #4000, JAF CMN 





/ELERR CONTROL REGISTER 


CLEAR tr Ne. INHIBIT 
START ae 


; 


:BUSY SET, TIMING NOT INHIBITED 
TS MAINTENANCE BUSY SET 


ae BUSY SET, ERROR 
SUCDATE TIMER 


31S DONE SET 
;DONE SET aia 


:CLEAR DONE 
:CHECK FOR Bp, ITERATIONS 


;RUN A_COUNT_PATTERN THRU THE CHANNEL ADDRESS REGISTER 
AND VERIFY THAT ALL PATTERNS CAN BE SET AND CLEARED 


#340, PS 
MOV #4000, JAFCMN 
AFCSR 
TST JAFDBR 
RS 
JAFCAR 
BIT #4000, R5 
CAT2B 
#4000, RS 


CAT2E 
BIS RS, JAFCAR 
MOV DAFCAR, RY . 
C RS.R 


MP 4 
£Q cAtec 
ERRORC 

SCOPEF 

CAT2 

BIC RS, JAFCAR 
TST JAFCAR 
BE CATED 
ESROR 

SCOPEF 

CaT2 

INC RS 

SCOPE 


sREFERENCE DESIGNATION 
sENABLE INTERRUPTS 
:SET TIMING INHIB: 
CLEAR CONTROL REGISTER 


; CLEAR 
CLEAR EXPECTED RESULT 


sete BIT 11 FROM TEST 


sEXCLUDE BIT 15 FROM TEST 


;SET CHANNEL ~ “RESS REGISTER 
:READ CHANNE JORESS REGISTER 
ae PacTEL AND RECEIVED 

REGIETE 


HANNEL 00K RES 
;CHECK FOR LOOP ON SAME DAT 


;CLEAR SELECTED BITS 
;WERE SELECTED BITS CLEARED 


:CHANNEL ADDRESS ERROR 
;CHECK FOR LOOP WITH SAME DATA 


;UPDATE DATA PATTERN 
CHECK FOR ITERATIONS, LOOP 










39( 732) 


ogre 


OGIC 


12767 


004 
012767 


016767 
7 


012767 


O9-SEP-""6 
TEST 


090001 
11 
11324 

011322 

004356 


000169 
014162 
011260 


puss 
434 
009099 
o0000e 
906100 


016504 
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OL144O REPETE: 


8) 
REPETP: g 


REPETA: 
REPETC: 


REFTRN: 
BR 

REPETS: 
:DATA REPEATABILITY TEST 

REPETR: 


REPET: 


REPETS: 


REPET1: 


REPET2: M 
REPET3: 
BP 





E04 


;DATA REPEATABILITY TEST PARAMETER SETUP 
;ACCEPT CONTROL P INTERRUPTS 
ELBE Eee 2oUnrens 
seer UP ada P RETURN 

TER Yo, D COMAND 
POINT R_ TO "Conan LIST 


Beets KEYBOARD INTERRUPTS 
LIBGEEAT TON ot, as 


NPUT 
G6 0 Nt IALIZATION IS FINISHED 
TART TEST 


is 
PUT PRESENT PROCESSOR PRIORITY ON STACK 
‘PUT SUBROUTINE ROUTINE RETURN ON STACK 


#1,CPFLG 
PASS 
ECONTL 
ECONTH 
#REPETP, CPRET 
REPETP 
#100, JTKCSR 
#REPPAR POINT 
POINT, RO 
REPETE 

(SP) 
arth, ~ SP) 
3(RO) 
#2, POINT! 
REPETC 
#100, aTKCSR 


REPFLG 

PASSC 

ECONTL 
CONTH 


REPFLG 
REPETS 

PC, REPAVG 
#100. ,CNTRS 


;INPUT 1 SAMPLE ON EACH CHANNEL 


LOCHAN, OUTCHN 
LOGaIN, gore 


SAnT AB, »POINT! 


AF CMN 
QUTCHN, JAF CAR 


CNTRY 
REPETe 


#DATAB, POINT) 





; CLEAR a VERA tt FLAG 

‘ETEAR ERROR SUNTERS 
i TYPE “R" TO ANOTCATE 
; THAT TEST STAR 

rHRS A | BEEN TAKEN 


AGE FOR EACH C 
ihe oe ERAS FOR EACH CHANNEL 
:SET UP FOR 100 PASSES 


;SET UP ADDRESS AND GAIN SELECTION 

: KORO FOR FURST rer L. 
T COUNT C CB D 

;SET UP te FOR Sonnet OF INDIVIDUAL SAMPLE 


FFER, STORE DATA 
TORAGE POINTER 
bei IF NOT Bo e 
;COMPARE SAMPLE AND AVERAGE FOR SAME CHANNEL 
;SET UP POINTER T 


RE CLL 


eo 
2098 
e099 


rururoruruoruru 
0+ 0+ 0-0-0 be 
RFRLOV—O 


cYll 
ll 


O0S040 
505042 


104003 
013602 


010734 
090109 


011014 


C10&56 
010662 


010844 


10636 
10634 


010756 
0107Se 


17eb22 


001156 
0011S2 


REPET4: 


REPEYA: 
REPEYB: 


REPEYC: 
REPETS: 


REPERR: 


REPET7: 


REPORT: 


FO4 





MOV SaNCRY? roenye 
MOV LOCHAN OUTCHN 


HEET Ub COUNT Gr Comer D fous 


CHANNEL NUMBER FOR ERROR REPORT 


MOV : QIN ih. RY RY fa rif RAGE OF CHEN : 
SUB po NT2/R4 :SUMBTRACT SAMPLE FOR THAT CHANNEL 
TST -GET ABSOLUTE VALUE OF DIFFERENCE 
9cE RepEuR | 
NEG RY 
MOV ADRES, R1 ; CORRECT DIFFERENCE 
ROR RI ‘BETWEEN AVERAGE AND SAMPLE 
BCS REPEYC -FOR A-D RESOLUTION 
ROR RY 
BR REPEYB 
CMP RY, RERES : COMPARE DIFFERENCE TO PRESET 
GT REPERR sLOMITS. 0] Fvpeb FERENCE > >LIMIT, ERROR 
DD 8, POINT! POINTER 
ADD 82. POINT2 ; UPDATE POINTER TO SAMPLE 
INC OUTCHN . tUPDATE CHANNEL NUMBER 
DEC CNTRY sDECRENENT CHANNEL COUNT 
BNE REPETS :CONTINUE IF NOT o. 
DEC CNTRS :DECREMENTTEST COUN 
BNE REPET! ‘TAKE ANOTHER SET oF SAMPLES IF NOTO 
NC PASSC :UPDATE PASS COUN 
IT #100, SWR IF SWOb=1 
BNE REPET ; SUPP RESS TYPING “REPET™ 
TYPE TYPE “REPET™ TO uNOrce TE 
MREPET ‘THAT 100 TESTS HAVE BEENN 
BR REPET :ON EACH CHANNEL; CONTINUE 


;REPEATABILITY ERROR, TYPE CHANNEL, AVERAGE, SAMPLE 


TST CRFLG sIF CONTROL R FLAG IS 
BNE REPET? Ft DO NOT PRINT ERROR 
BCDASC OUTPUT CHANNEL NUMBER 
OUTCHN . 

MOV QPOINT1,DATAL ;GET AVERAGE FOR CHANNEL 
MOV QPOINT2, DATA2 :GET SMAPLE ON THAT CHANNEL 
DECBCC : OUTPUT 

DATAL 

ATRe 

REPETS ; CONTINUE 

INC ECONTL ;UPDATE ERROR COUNTER 

BPL REPETS NU 

CLR CONTL : CLEAR LOW COUNT 

INC CONTH UPDATE HIGH COUNT 

ok REPETS EON NTINUE 


;REPORT ERRORS AFTER CONTROL R 


TYPE 7 TYPE “PASSES” 
MPASS 


La 
oe 


m 
aan 3% 


GV ODDONCTU LCUIfu-Ow 


age 


P 


oO 


tJ 


o-- +b 0-H - 


TU TUTUTL) — &— 0 9+ 0 9-0 -- 9 p> 


rururorururururorururufrorul uruorururururulururofrururorurrururufurufurururofrururu frururururnrrrurorurunworurore 
0 20 0+ 0 bb + 0 8 = 0 0 = 02 2 8 8 0 = 8 0 Bb 0 b+ be bo Oe bh fo bo ho 2 ho bh = Po hh he 


a Tt Sa tet tet eSritetetrt betta et Aiitiet sti th id 


macy11 
il 


005044 
OOSO4E 
S050 


FIVE LHR VEE 


RA ARR RRR 
spears 


> 


5276 
BbeS0e 


104027 


ue 


005077 


R2 feerere 
R APPRAAR 
Bc SBNoet's 


oO 
Oo 


010664 


010362 


010176 


REPOR1: 


REPORe: 


REPAVG: 


REPAVA: 


REPAVI: 


REPAVE: MO 
REPAYVC: 


REPAVD: 
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LOGIC TEST 


— 


BCDASN 


ere 





GO4 


ECONTH 
REPOR] 


REPOR2 


REPETP 


;OUTPUT NUMBER OF PASSES 


; TYPE “TOTAL ERRORS” 
;1S HIG COUNT C 
;CONVERT LOW AND HIGH COUNTS 
;AND OUTPUT 





; CONTINUE 
;OUTPUT LOW COUNT 


;GET NEW COMMAND 


; INPUT AVERAGES FOR REPEATABILITY TEST 


MOV 
MOV 


#1 REPFLG 
JAF CSR 


Seon 
@AFDBR,R3 
#20000,R3 


R3, (RY)+ 
(R4)4 
UT 


#DATAB,R3 
SAMPLE ,OIVIS 


;SET AVERAGE TAKEN FLAG 
;CLEAR CONTROL REGISTER 

;CLEAR MAINTENANCE REGISTER 

;SET UP POINTER TO STORE AVERAGES 
:GET R OF AVERAGES TO SE TAKE 
Sr aR CONTROL REGISTER 

:CLEAR MAINTENANCE REGISTER 

:CLEQR AVERAGE TABLE 


;GET NUMBER OF SAMPLES FOR EACH CHANNEL 


tCET C 
!8Et Up POINTER FOR AVERAGE STORAGE 
:GET AQORESS OF FIRST CHANNEL 

:GET GAIN FOR SAMPLING 


; SAMPLE L 

‘WAIT FOR MULTIPLEXER 

70 FINISH 

READ A-D CONVERTER BUFFER 
SCALE UP TO COREE 

:FOR NEGATIVE VALUES 

;FORM TIAL SUM 

:G0 TO NEXT L 

eo P et eee 

ARE ALY SLES SOREN 

iM Seupl roe ONE. GET CHANNEL COUNT 
sAut POINTER PON Ages” “7 
SET UP TO GENERATE AVERAGES 


“SEP-75 15:44 PAGE 48 


tA 


t 
me 


Osa toul Lone cww are ts 2 
= 


oO 0 oO OO 
—- b= bp pape 


(oy) 
mw 


Statat aes tae = 
=} 
HeOe £5 


Mrururororururunmrrmuormrrurnrrrrs 
£3 


0+ b+ b= b< b+ b= 0 9-0 & = b+ 9-0 bf 6 = 0 f= Bo pe fe 






HO4 





(R4)+,D1VIOL 
(R4¥)+,DIVIDH 


REPAV 
REMAND , SAMPLE 
REPAVY 


QUOT 
#20000, QUOT 


ADBIT. au0 
REPAVS 
ADBIT, QUOT 


;GET GRAND TOTAL FOR CHANNEL 


;DIVIDE BY SAMPLES TO GET AVERAGE 


;ROUND OF RESUL 


;CORRECT SIGN OF RESULT 
;CORRECT AVERAGE FOR 
;A-D RESOLUTION 


;SAVE AVERAGE 

;ALL AVERAGES COMPUTED 
sIF_NOT, CONTINUE 

; RETURN 








BbeNsS 


OOSSS4 
OCSSSE 


MACYLL 27i732) 
Pil 
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A-D CONVERTER CAL 


afser 


pote? 


000000 


010342 


002000 
000001 


cco010 


010300 
010256 
010252 
172054 


172034 


104 


-SBTTL A-D CONVERTER CAL 


;A-D CONVERTER CLAIBRATION 


ADCAL: TYPE 


ADCAL1: MOV 


ADCALI: MOV 


ADCALT: MOV 


R 
ADCALN: 000000 


CPFLG 

CRFLG 

#ADCALI, JAFCINT 
JAF CPS 

#100, JTKCSR 
#4000, JAF CMN 
#100, , MAF CSR 


#2000, JAF CMN 


AotaLt 
TOP RBR RO 
#40. SWR 

ADCALT 


“0, ADCALN 





ithe ed? {PACH ENG 


; IGNORE CONTROL P Ao 
CONTROL R_ INTERRUPTS 


D E 
TENABLE ewe: INTERRUPTS 
INHIBIT MUX TIMING 
;EN ABLE arc CIN TERRUPTS 
;CLEAR PROCESSOR STATUS 
: START ne CONVERTER 


O=1 
: REYBORRD CONTROL 
SRE TURN TO MONITOR 
:DISPLAY OR TYPE OUT DATA 
;DISPLAY DATA 


;SET UP FCR TYPEOUT 
;G0T9 Trae ROUTINE 


DC 
iBT a BE TYPED 
:RETU 






DZAFAC.P11 ANCAL 








0036 
0136 


uy 
-~ 
o 
oO 
YU; 
“A 
Oo 
ra 
ono 
—r 


i=) 

oO 

oO 

uw 

- 
—~2Seee 
ae eee 
MODND00 


OOSS 
2235 005642 032767 000200 171720 











2236 005650 1007 
2237 O0SES2 O12767 O70000 0100c6 
2238 OO0S660 012767 O50000 010026 
OOSES6 04 
005670 012767 O30000 010010 

2241 005676 O0S967 010012 
2e%e 005702 005767 010074 
2e43 005706 OO1016 
2244 005710 Ci0066 
2e4S$ 005714 O1670S 007766 
ee4e 005720 056705 007726 
2247 005724 ot pi noes 
2248 005730 012703 0090 
2249 734 

‘ 005738 001376 
2eSe 005740 OO0lE7 177676 
2253 905744 016705 007744 
2254 005750 056705 007676 
2255 005754 005067 010022 
e2S& 005760 000761 
2257 
2e5e 
2255 
2260 


Be 005560 Cle7b? 005600 010202 
2224 005566 Ole767 000001 010200 


.SBTTL AMCAL 


AMCAL : 


ANCALP: 


AMPGO: 
AMPC1: 


AMPCe: 


AMPGO1: 


AMPGOe: 


HIOUT: 


AFCLL =MACY11 27(732) O9-SEP-7S 15:44 PAGE SO 


;SWITCH GAIN AMPLIFIER CALIBRATION 
#AMCALP , CPRET 


#1,CPFLG 
CRFLG 


SYSUNB AN 


#100, atKCS 
JAF CHIN 

JAF CSR 

GFLG 

PS 

#200, SUR 
#70000, LOGAIN 
#50000, HIGAIN 


#30006, LOGAIN 
HIGAIN’ 


MPGO 
HIGATN, RS 
QUTCHN, »RS 


AMPGOe 


JO4 


+50 AND 
eT FOR GAINS OF 








eer UP CONTROL P 


N 

PIGNORE CONTROL R iT RRUPT 

;GET ADPRESS OF AMPLIFIER 
;TYPE “k’ TO INDICATE THAT TEST IS RUNNING 


;GET ADDRESS OF AMPLIFIER 
sENAGLE a tint INTERRUPTS 
sD1SABLE MUX INTERRUPTS 
;CLEAR HIGH GAIN FLAG 


; ENABLE INTERRUPTS 
FSW10=1, DO GAINS OF 






















SET GAIN AND ADDRESS AMPLIFIER 
;SET UP FOR GAINS OF 


Me 1900 

HAS HIGHER GAIN BEEN DONE 
iF NO Do IT 

OTeH GAIN FLAG 

i t TO DO LOW GAIN 
SET CHANNEL 


; ADDRESS AMPLIFIER 
;WAIT FOR CHANNEL TO SETTLE 


;D0 NEXT GAIN 
;D0 HIGH GAIN 





AFCLL 
ZRFAC 


D2 L. 





mAaCY11 
Pll 


006106 


-_ 
- 
ial) 


otal sotalol attatatattata 
Oe HESS LOLOL 


o 
oOo 





poste? 


006160 
000730 
016767 
000735 
090000 


000500 





007662 
000060 
oo00S6 
007616 
007660 


009001 


000006 


4e 
000100 
171556 


007744 
007730 
007722 


000106 
007700 


000065 


007644 


000002 


007544 
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. SBTTL 


MONOT: 


MONOTI: 
MONOTA: 


MONOTe: 
MONOTC: 


MONOT3: 


MONOTY: 


MONOTO: 


DATAL: 
DATRe: 


MXTIM: 


KO4 





MONOT 


;A-D CONVERTER MONOTONICITY TEST 


TYPE 


;MULTIPLEXER TIMING ADJUSTMENT 


TYPE 
MR 


dAF CSR 
£10, ,JTKCSR 


#4000, JAFCMN 
#2000° JAFCMN 
JAFCSR 

ONOTA 
SRE DBR DATA! 


0, JAFCMN 
SR 


MONOTC 
eran DATA2 


"1, TYPFLG 


MONOT1 
DATA2, DATA] 
MONOT2 


CPFLG 
CRFLG 
dAF CMN 
dAF CSR 
BU00, STOR 


;CLEAR ERROR MESSAGE FLAG 


GL RYINTERRUPT 


isnebe AFC INTERRUPT 
NAB CE eT eres 


BISBBLE MUX TIMI" 
tO TBRT-A-D. CONVEP 
SAIT FOR DONE 


;SAVE_FIRST ope tas Ny 
i START A- “ CONVERTER 
sWAIT F 

;SAVE SECOND CONVERSION 
;COMPARE CONVERSIONS 

; GENERATE ABSOLUTE VALUE 
OF DIFFERENCE 

i18 D FFERENCE> +0R 


“tL 
YES, ERROR 


;OUTPUT VALUES OF SAMPLES 


;RESTART AND RESYNC 


;NO ERROR, SET UP FOR NEXT SAMPLE 


; CONTINUE 

;IGNOR CONTROL R 

:CONTROL P INTERRUPTS 

; ENABLE 

;DISABLE MUX INTERRUPTS 
ENABLE KEYBOARD INTERRUPTS 


;CLEAR PROCESSOR STATUS 


LOY 


27(732) 09-SEP-76 15:44 PAGE S2 


MONOT 
18705 909012 MXTIML: MOV AY1,R5 ,SET_UP TIMER 
preros ppeeks WROBEL te muy 
908305 MXTIMA: BEC RS STALL 
601376 BNE - MXTIMA 
fi MXTIMI ; CONTINUE 


000771 BR 
001750 DELAY1: 1000. 
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;ADDRESSS DECODING TEST 


-SYSUNB , JAF CAR 
#2, JAF UMN 









; SET UP CONTROL P RETURN 





; TYPE cA 
:THAT TEST IS RUNNING 







;ENABLE INTERRUPTS 
: ENABLE OT INTERRUPTS 
ety Vet AFC ING 

LECT sister INIT 


:" "BIT TSONTINU E 
iryPe ERROR’ MESSAGE ? 
NO, CHECK FOR LOOP 

i Neem X% BAD” 


5 CHEEK FOR LOOP 


LECT, im UNIT 


ars INUE 
: TYPE tACOR MESSAGE ? 
NO, CHECK FOR LOOP 
‘TYPE "xX" BAD 




























AFC11 








MACY 


DZAFAC.P11 


006410 





27 (732) 
DECODE 


032767 


001330 
00S 


000647 


040000 


Beo6e0 
o7 


177450 
020000 


001000 
007104 
007106 
007102 


004000 


09-SEP-76 





171152 


Bie 


177450 
171950 


171030 


007066 
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DECOB1: 
DECODC: 
DECOD!: 


DECODE: 
DECODD: 





NO4. 


#40000, SWR 
emt: all 
Seth Ba » BOE GAR 


Dara DATA! 
OUTCHN, DATA 
#177740, DATA2 
ATA gorTRe 


ECO 
#20000, SWR 
DECODE 


#1000, SWR 
pECOD! 
OUTCHN 


CNTRY 
DECOD1 
CNTRS 
DECODA 


#4000, CNTRS 
DECODA 





; CHECK FOR LOOP 


ie UP TO poores2 

Seta Cina IN — UNIT 
TREAD BACK HaNT NANCE REGISTER 
sREPOSITION DATA 


;CLEAR UNWANTED BITS 
;SET UP FOR COMPARE 


;COMPARE EXPECTED AND RECEIVED DATA 
;ERROR, CHECK FOR TYPEOUT 
;OUTPUT EXPECTED AND RECEIVED DATA 


sCHECK FOR LOOP WITH SAME DATA 
:SET UP FOR NEXT CHANNEL 
s CONTINUE 


; TYPE “DECOD™ 


we 


aaa Arr 
- ° » - 
PUR RBBB IER PB’ 


HT epTepFeserGerfesteslertey 


£ 
wu 


yey 
Sri 


furore 
fur *o ~ 7 
Me C000 > 10 tue (9 


fpeee pees 


tururutury 


turutu 
4. tt 


09-SEP-""6 


DOBE § 


007114 


007 Bes 
007050 


016504 
006754 
177224 
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MAIN 


:DATA-A SET OF ROUTINES FOR COLLECTING 
SAND DISPLAYING NFORMATION INPUT 
SFROM THE AFCLL 


CL CRFLG $ 1GNORS CONT AQL R INTERRUPT 
81, CPFLS :ACCEPT CONTROL P INTERRUPT 
MOV sDATAP , CPRET ;SET_UP CONTROL P RETURN 

Os ;G0_TO COMMAND DECODEF 

DATLST sLIST OF COMMANDS AN “QINTERS 
BR DATAP ; CONT OMM IN Tf 


; INPUT “N"_SAMPLES ON A GIVE CHANNEL 
; AT A FIXED GAIN 


TYPE 
CLR GE CSP 
éLR DAF 
MOV SOATAR, 24 :TASLE FOR DATA STORAGE 
MOV SAMPLE’ R1 !NUMBER OF SAMPLES TO SE INPUT 
MOV LOCHAN. 3 : CHANNEL TO s SAMPLED 
BIS LOGAIN.R3 :SET GRIN SITS 

: MOV #20000: R2 : DELQY SETEEN CONVERSIO 
MOV R3. JAF CAR :START MULTIPLEXER 

: TSTB  aArCSR :HAIT FOR DO NE 
BPL TAKEN2 
MOV JAFOBR, (R4)+ -SAVE DATA SAMPLE 
DEC RI! sALL L SAMPLES IN 
BNE TRKEN3 :NO, GET SNOTHER 
RTI rYES, EXIT 
pec R2 STALL 
BNE TAKENS 
=a TAKEN! 


:LIST “N” SAMPLES OF DATA 


MOY aDATAB. RI :GET POINTER TO STORED DAT 
MOV SAMPLE Re sg Meer OF SAMPLES TO BE LISTED 
MOV (RL)+, DATAL :GET DaT 
DECRCD : CONVERT Mon TR TO DECIMAL 
_PATAL 

"DES Fe 
Br LIST 

_ RT 


s;COMPUTE AVERAGE OF “N°SAMPLES, OUTPUT TO TTY 








MACYLI 2? 732) 
Pil MAIN 


SBB8RR88 
SNSN“IS a 
Pes R sie 


wo 
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006532 


Bests 
008710 
080091 
177536 


QOEEEY 
OOS6E& 
006622 
006ES4 


O06S+42 
O0bE32 


O0&&eé 


016504 
0065.34 





177200 


006734 


170516 


006554 
006546 
006$4e2 


senor 
C8 tte 


;COMPUTE BYERAGE OF DATA 
:GET AVERA 

TYPE “AVERAGE=" 

sCONVERT TO DECIMAL AND OUTPUT 





;DISPLAY ONE CHANNEL CONTINUOUSLY IN COMPUTER DATA LIGHTS 
THA TEST IS RUNNIN 
AR CONTROL REGISTER 


ig AR MAINTENANCE REGISTER 
} — OF CHANNEL TO BE 0 


N 
ENABLE KEYBORRD INTERRUPTS 
MULT ie EXER 
Ree BUFFER 
a 


» RETURN TO KEYBOARD CONTROL 


;CONTINUOUSLY SAMPLE AND LIST ONE CHANNEL 
F ADDRESS OF CHANNEL 
;SELECT CHANNEL 


:;GET DATA 
sCONVERT TO DECIMAL AND OUT 


UTE AVERAGE OF “N” DATA POINTS 
; GET SOINTER To TABLE OF DATA 
3GE F SAMPLES 





—— ee 


RFCLL 
DZAFRC. 


=] 
~) 


TRURURTOUT7 


rurury 
wows 


Uhut 


0+ b= b= b= b * bb —2 b= Be p= C_) 


it 
fue — WU £OIUH OW 


fururu 
it 
£¢ 





MACYLL e773) 
Pp 


00730 


007314 
007320 


a 





029000 


wats 


006300 
006274 
OC&256 


006254 
Ged800 


016352 
016504 
O0059 
OO0SSE 
006436 


006426 
006422 


016504 
006356 
006156 


006370 


000012 
000460 
177765 
000446 


09-SEP-76 


006314 


006456 


O0b246 


006210 


006200 
006!72 


DOS 


m 


; GENERAT 
SCALE U 


TOTAL _OF AL 
FOR NEGATIV 


351 UP_TO DI 
TAL BY NUMS 


BUND “BP AVERAGE 


DATA 
NUMBERS 


Beh oF SAMPLES 


;CORRECT SIGN OF RESULT 


SLEDS HISTOGRAM 
; TEMPORARY TABLES 


2 wt OVER-RANGE 
RANGE counts 


AND UNDER 
‘COMPUTE AVERAGE OF D 


;CORRECT AVERAGE OF DATA 


;FOR A-D RESOLUTION 
ETWEEN 


NTS 


;GET_ AVERAGE OF DATA 


: SUBST 


15:44 PAGE S? 
CLR RI 
ELR Ro 
AVRGL: MOV CRY)4+ RQ 
ADD #20000, RO 
ADD RO,R1 
apc 
DEC 
MOV Saab 
MOV R1.OIVIDL 
OIVIOU 
ASL REMAND 
BMT AVRG2A 
CMP REMAND, SAMPLE. 
BLT AVRG2 
AVRG2A: INC QUOT 
AVRGe: SUB #20009, QUOT 
RT? 
s TELETYPE HISTOGRAM OUTPUT ROUTINE 
HISTO: MOV aTENTAR, RY 
KESTOA: CLR 
CMP o sDATAB 
BLT 18T0A 
CLR RANGE 
CLR URANGE 
AVRG 
gi! OBIT ,quoT 
mo - 31} quot 
BIC ADMSK’ QUOT 
RATE ange E OF DIFFER 
Race NOIVIDUAL DAT 
HISTOR: MOV sDATAB, RY 
MOV SAMPLE 'R3 
HISTOC: MOV QUOT, Re 
S (RY) +, R2 
NE Ri 
MOV ADRES, R1 
HISTCL: ROR ass 
teal 
Be pe 
BR HISTC 
HISTCe: CMP Re. a) 
BLE HISTOD 
NC ORA 
HIST 
HISTOD: CMP 8-12 
BL HIST 
IN URAN 


RACT 


DATA 
;NEGATE DIFFERENCE 


DIFFERENCE FIT GRAPH 
RENCE IS NOT TO LARGE 
RENCE 15 TOO LARGE 
DIFFERENCE FIT GRAPH 
RENCE 15 NOT 100 SHALL 
RENCE IS TOO NEGATIVE 


Se Gnas Ne 


MACYLL 27:732) O9-SEP-7" 15:44 PAGE S8 
Pil MAIN 


g2P3 00 ak 900404 
64 oU74 302 
007492 066702 





HISTOF 





8 
HISTOE: ASL 


2565 O074 oo0o442 add HTABA, R2 :PUT A POINT IN DIFFERENCE TAGLE 
gee D074 ine (Re) 
> §o7e) HISTOF: 
2558 Oo74i2 601344 BNE HISTOC 
i 
g200 :SET UP VERTICAL SCALE FACTOR 
2573 007414 O0S7E7 006364 TST VSFFLG :HAS VERTICAL SCALE FACTOR SEEN SET LP 
2s73 007420 001015 BNE HISTOG : MANUALLY fe 
2574 OO7422 312704 014344 MOV #SCLTAB, RY :NO » TABLE OF SCALE FACTORS 
2575 O07425 O12767 00001 Od0e270 MOV #1, VSF :START WITH VSF=] 
2576 607434 095714 HISTVA: TST (R4) -ARE WEE AT END OF TABLE 
2577 007436 0014 EQ HISTOG 
2578 OO7440 S22467 o06236 MP (R4)+, SAMPLE -IS VSF TOO SMALL 
2578 OO7444 002003 BcE = HISTOG E 
2580 907446 O62467 oODses2 ADD (R4)+. VSF sYES, INCREASE vSF 
2581 O074S2 o00770 Sk HISTVA 
2582 
2583 : 
eee ;TYPE VERTICAL SCALE FACTOR 
2586 on74S4 104903 HISTOG: TYPE 
2587 o97456 O1s¥ee MVS 
2588 1 CBASN 
2589 oo7462 690091 1 
e330 do7464 O15724 VSF 
Seas :FIND LARGEST ENTRY IN TABLE OF DIFFERENCES 
2594 007466 O12704 016430 MOV sHTAB,RY 
2595 007472 912703 016430 MOV 
25% 007476 Olerde 000025 MOV sel. Re 
2597 007522 012467 poegod MISTGL: MOV (R4)4, OIVIOL 
S98 007506 016767 O062l2 008776 MOV VSF OLVIS 
2599 907514 104024 IVIDE 
2600 007516 005767 o0S7&6 ST MAND 
2691 por =e 991408 BEQ HISTGe 
e602 907524 005755 INC 
2603 007530 916723 005752 HISTG2: MOV QUOT, (R3)+ 
Sepe | bbs 1361 Re OMisTos 
ie) 
Sepe DOSEGB big704 O1EN3O moyenne Ra 
| 2607 07544 11408 MOV (RY) Re 
2638 46 0224 HISTOH: CMP (R4)4 
2608 007550 BLE —- HISTot 
2610 E2 014492 MOV -(R4) ,R2 
61 54 ? 1ST (R4)+ 
l 7? O1esos HISTOI: CMP R4, #DAIAB 
| 13 9075€2 I BLT HISTOH 
2614 po7564 0 INC R2 
6:5 6 010267 ooo2s4 MOV Re, TEMP1 
2617 
2618 :SET UP 1 LINE OF 





MACYLI 2 


(732) 
MAIN 


“12701 





000025 
0 


o00oSe 


016403 
000136 


900052 


000009 


000136 
009012 
0000S3 


000000 


005732 176156 


09-SEP-7§ 


15:44 PAGE $9 
HISTOK: 
HISTOM: 

CMP 
HISTON: I 


HISTNI: 


HISTOP: 


HISTOR: 


HISTOS: 


HISTOT: 






FOS 


;fELETYPE OUTPUT AT A TIME 


#40, (RY) 
TEMP 1, (R3)+ 
HISTON 

#S2, (RY) 
RY 


HISTOM 
BTEMTAB+2S. ,R4 


#136, -(R4Y) 


4 
#0, (R4) 


TEMP 1 
HISTOK 
sTEMTAB, RY 
#15, (R4S+ 
#12, (R4Y)+ 
#136, (R4)+ 
#] — R3 
#53, (R4)+ 
R3 

HISTOR 
#136, (R4)+ 
#1 . 

#53, (RH) 


HISTOS 
#0, (R4Y)+ 


ADRES ,DATAL 


ORE ee ee 
AFC11 —MACYL ie O9-SEP-"& 15:44 PAGE 60 
DZAFAC.P11 MAIN 
7S 91903& 99 1 
SF ie He baaee 
515036 prone AVREG 
2078 010040 RTI 


ce ES ee ioe 


fe iddso §S1g4s4 HTABA: HTAB+24 


2 
Ro 
z 


ts 
fu 
~ 


go’ 
ws 


abated 
Pag 


Sew eEseReE Be 


B88 


BBIVHAL 
FOV. REG Lnd 


NQOVODOVOOVOO OOOO VDOOIVOVDOVOOVDBOVOVOOOK0V00V0000 


ROO OO 
~ o 
+--+ +> - 0-0-6 > +6 - 6 6 6 6 6 6 + 0 8 9 9 92 Bb 9 = 9 = 9 ee 


OVIAOVOOOOOWOOV000 
0-2 b= b= b= po b= b= po = 02 po bo bee 


FER ORBNSR Rat ARR 


BR 
we 


NOOOVOOVOO00O000 
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005720 


bi8082 


000010 
005362. 


014422 
005344 


005334 
014422 


Bbeete 
poseee 


005636 


boeebe 


005690 


oosss4 


005434 
005426 
005434 


; THI 


3 TEL TyP 


; OVERLOAD TEST 
HEN TAKE CONTINUOUS CONV 






HOS 





WAIT FOR A CHANNEL AND galt Sg TO Be ENTERED VIA_THE 
R N THE SE STING 


SIONS LECTED CH. TEST: 


THE PEEEGVE SVEORYRPEREOAPHTs oS"hag STE 9S SEY RNB*RO8D. THe MECERRER, 


OLOAD: 


M 
OLOADP: 
fe) 


OLORDT: ! 
8 


INSTRR: MOV 


INSTRI: 
MSG: 0 
INSTR: 

MOV 
INSTRA: 


; INHIBIT *CNTR_R’ REQUESTS 


L NABLE ‘CNTR P’ REG 
ol Set Soret Ps LB «Sp RE UR i RCORESS 
THE cH. 

LOCHAN, POI I ADDRESS CHA. TO BE TESTED 
LOSAIN' POINTS The SEIN 
#100, ,atKCSR Te KEYBOARD INTERRUPTS 
POINT 
#106, ICOUNT SET uP TO TYPE "70" DIGITS PER LINE 
#20000, JAFCSR :CLR THE BIT 
POINTE, GAFCAR ;START THE CONVERSIONS 
QAFCS WAIT FOR DONE 
aAFDBR :CLR 
#20000, JAFCSR TEST one THE QVERLOAD BIT SET 

OAD3 : BRANCH IE SEI 
NCN :OTHERWISE CLR TEMP 
OLOADY 
#1, INCNT he I 
POINTI, INCNT ba FLAG chaAceD STATES? 
INCNT, POINT Ny UPDATE POINTER 
ICOUNT 
OLOADE 
OLOAD1 


ASCII CHARACTER STRING 


(SP),RS ser Pro MESSAGE P POINTER 
(RS)4+,MSG T MESSAGE 
iRS) 4, INCNT sGET EX EXPECTED SHARACTER COUNT 
i ee UNESEARE 

#INBUF , RY 
INCNT,R3 
(R4)+ :CLEAR INPUT BUFFER 
INSTRA 

CNT sCLEAR RECEIVED CHARACTER COUNT 
SINBUF ,R4 “sSET UP TO RECEIVE 


Oo 
Ww 


ne Sey coe ae 


m4 
2 


ONONDVIOINOOOVOVONDOVOVODOOOVOVOOVOV00O0000 


z 
it 


passst 


Rina 


RSZS 


OVNOOOOVOVOOVOVOO0O0O0ON 
= b= = 0 bb 0 = 0 0 0 


Bo 
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005322 
005430 


oos4s4 


OOS44 
00S41e 


000337 
005374 


Ope Sse 
000200 
005226 
913152 
005326 


090009 
000002 


091000 
£09009 


a 
’ 
oY 


MOV INCNT,R3 
INSTRB: TSTB aTKCSR 

aut ita 

SPL PHC TRE 
INSTR3: CLR SINTFL 

CMPB  TKDBR, #240 

BMI PCHR 

CMPB #337, JTKDBR 

nt PCHR 
INSTR: 1ST8 aT CSR 

MOVE " 4 TPDBR 

NOY i ie it 

BIC 

MOVE Ri OO Rt 

DEC R3° 

BEQ INSTRE 

INC CHRCNT 

BR INSTRB 
SPCHR: MOV SPLST, 
SPCHRA: CMP JTKDBR, (R2)+ 

BNE SPCHRI1 

JMP aRe) 
SPCHR1: ADD #2, Re 

TST (Re) 

BEQ INSTRB 

BF SPCHRA 
INSTRE: TYP 

MOMARK 

BR INSTR 
INSTEX: RTI 

;CHECK TEST NAME FOR VAL 

:IF CORRECT, EXECUTE SEL 

TSTNAM: MOV STSTLST,RS 
TSTNAA: MOV #1 

CMP (R4)+. {RS)+ 

BNE TSTNA 

CMP (R4)4+, (RS)+ 

BNE TST 

CMP (R4)+, (RS)+ 

BNE TSTNAS 

JMP a(RS) 
TSTNAL: #2, 
TSTNARe: eS 
TSTNAS: TST (RS)4 

BNE TSTNAA 

INS 

oF TSTNAM 


105 


;GET A CHARACTER FROM 
;1S IT A SPECIAL CHARACTER 


I 
ECHO CHARACTER 


;SAVE CHARACTER 
ALL CHARACTERS IN 


:TO0 MANY 
; UPDATE RECEIVE COUNT 
‘GET SPECIAL CHARACTER LIST 


;NO_MATCH 
;MATCH, EXECUTE FUNCTION 
;LOOK FOR END OF LIST 


Wee STRING ERROR 


GET] TEST hee LIST 
iFeer™ FIRST TWO LETTERS 
NO MATCH 

TEST AG 2 LETTERS 
TEST LAST 2 LETTERS 
;MATCH, REPOSITION STACK 
;G0 TO TEST 


INVALID NAME 


RFCLL 
ZAFAC 


< 


Au 
amo 
base 


= bb pe bs he he ee 
WOW ULLCOITM-O 


o ONONOVOVOOOVOO VOODOO V000000 


222 
RRRT 
at tt 


{3 68 09 6003 60 63 3 0B 69 U9 69 60 63 6B 6D 
Be 


fu 
~ 


2822 


MACY11 27( 732) 
Pll MAIN 


oO 


eResee 


—s 
mo 


>= b— > b — b— 6 b= b= b ~ 9 -< bh 9 p= & - pe = bb pp — pe 
RR a 


= 
Re 
iat) 


neat 


= 


DINNS Sop SESS SOR EE 


3 


OOOO KOVOOKVHOOOVOVVOV000000 


b+ 0 -+ 6 + b= b= 0 b= bh 2 he he 


89 
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000162 
014422 
4 


000004 


900054 
ooc004 
000054 


000060 
000071 


000060 
004766 


000016 


T 

: IN 
BR BCDBN! 
0 





JOS 







:4 DIGIT BCD TO BINARY CONVERSION 
WILL CONVERT N BCD WORDS TO BINARY 

?AND — STORE EACH WORD IN A SEPARATE LOCATION 

MOV (SP), RS 

NOV (RS)2 ,BCOCNT ;NUMBER OF WORDS TO BE CONVERTED 
MOV #INBUF RY POINTER TO ASCII 

MOV BCDTAB, R3 ‘TABLE FOR STORAGE OF CONVERTED WORD 
MOV BCDCNT, ONTRe 

HOV #4, CHRENT :4 DIGITS PER WORD, AT MOST 

CLR RI :CLEAR MULTIPLICATION REGISTERS 
TSTB Ss CR) ‘END OF DTAT ? 

BEQ BCDEXT tYES, EXIT 

CMPB #54, (R4) :1S CHARACTER ”,"? 

BNE BCDBN4Y :NO 

CMP #4, CHRCNT 

BEQ BCDERR 

TSTB Ss CR) + 

BEQ BCDERR 

CMPB #S4, (R4Y) 

BEQ BCDERR 

BR BCDEXT 

CMPB ~—s-« (R44), #60 

BLT BCDERR 

CMPB 3 s«(R4) , #71 

BGT BCDERR 

BICB = #60, (R4) 

DEC CHRONT 

BLT BCDERR 

MOVB  (R4)+,RO 

ADD R2,R1 

ADD R1,RO 

MOV RO.R1 

ASL Ri 

MOV R1,R2 

ASL 


RTI 
STER 





;CONVERT DECIMAL FRACTION TO ASCII BCD 








QOOVDIOVVOOOOOOOOVCVOVOVOVOOVOOO0O 
=) = 9 bp bo pee eee ee ee 
Lom | om | ae ] PPPs 
Fee 


, 
sb Oo et 


SUM OS ITT ROE SOUR OB IIe TOs oop Os Io 


ONONVOOOVVOVOOOOVOVOONVVOOV0000. 


000516 


004600 
ooccde 


000001 


OOOYEE 
O004S6 
co0011 


000430 


O0040& 
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DECBC: 


DECBB1: M 


DECB1: 


DECBC1: 


BR 
DECBCe: MO 
DECBCA: MOV 


DIGEXT: 


DIGDON: 


DECBC3: 


DECBCS: 
DE 


;SET UP SIGN AND DECIMAL POINT 


LOGGN, RO 

GNEXP(O) , DECEXP 
GNSCL (0); SCALEF 
DECEXP 


DECB1 
#177400 , DECEXP 
DECSGN 


; INSERT SIGN AND DECIMAL POINT 


WWWWwOUruUrururfufrurury 
etait tebe ap 


SRROSESORES 


WWW 
F205 


R2RBERERSRER 


r 


Pin zee 


OOOO VOOOOVVOOOVOO OOOO OOODVIWOOWOOVHWOVOVOVOVOVOVOOOOVOVOOODOODOOOCOCO00O 
ee em ee ee ee a = be ee eo be be 0 ob ee 
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DECBCB: 
T 


DECEX: 


DECEN: 


DECEO: MO 
DECEO1: i 


DECEDN: 
DECED1: 
BCDFIN: 


BCDFNI: T 


DECO: 


DECEG: 


DEC 


oS 


DECEG2: 
DECMOV: 





AFCL1 = MACYLI 
DZAFAC.P11 
$63 011520 
364 pt tess 
2365 011524 
530 Oi las 
36 11s 
2968 
2369 
2370 
2971 
237 ; 
2373 011532 
2974 011536 
sare ted 
= Bites 
978 011560 
2979 011566 
2980 011572 
2981 011576 
2382 011600 
23983 011602 
2984 011604 
e985 011606 
2386 Ollble 
2987 011614 
e388 011615 
23983 011620 
2390 Ollbe2 
2331 
2992 
2393 
2934 
2935 
2996 011624 
997 Ht ibE® 
998 0116 
2339S 011634 
2000 011636 
3001 O11640 
3002 yptaed 
3003 O11644 
3004 O11650 
3005 Bt ieee 
se 11656 
20 Bt ieee 
2008 Oli666 
30039 011672 
=i8 11676 
11 011700 
apis 11702 
201 11704 
201% O11706 
2015 
2018 
301 
2018 911710 


271732) 
MAIN 


90000 


104013 
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000056 
000017 
000050 
000040 


000036 
000922 
000022 


000006 


o000Se 


000036 
014422 


Bee 
28 


000034 
000059 


000026 


004072 


CNTR3: 
DECSGN: 


BECEX: 


DISPT: 


DISPAL: 
DISPRe: 


DISPA3: 
DISLST: 


SUADD: 


RIS PC 
0 

;SINGLE PRECISION UNSIGNED MULTIPLY 
CLR MPYERL 

MOV #15. ,MCNT 
MOV MPCND, MMPC 
ROR MPYERH 

Bcc .+1 

ADD MMPC, MPYERL 
ROR MPYERL 

ROR CND 

DEC (PC)+ 

BNE MUL TA 

CLC 

ROR MPCND 

RTI 


;COMMAND DECODE AND DISPATCH 


wv (SP) 
Nov (BE)4 BISLST 
MOV RS,(SP) 
INSTR 
ASTER 
MOV DISLST, RY 
MOV #INBUF;R3 
cn (R3), (R4)4+ 
DISPA3 
MOV #100, JTKCSR 
CLR PS 
INP acR4) 
ST (RY) 
BNE DISPRe2 
INSTER 
DISPAL 


;INPUT SYSTEM UNIT ADDRESS 
INSTR 








AFCLL = —MACY11 
DZAFAC.P11 
3019 Qli7le 
3020 911714 
3021 011716 
ance pices 
3584 B11 336 
3025 011732 
3026 011734 
3062 At i2ae 
8 Q11744 
3029 011750 
3030 011754 
spel Bt i760 
30 11764 
3033 011770 
3034 011776 
3035 
3036 
3037 
2038 012000 
30339 012002 
3040 012004 
3041 012006 
3042 012010 
3043 012012 
ae: 
1 
3047 Ole0eb 
3048 Eee 
300 O1s036 
3051 Qie040 
30S2 Ole04t 
3953 
3054 


see etee 
3060 2 
ne 


Baie 


+ > &— 0-- & + bb 


REEVRe 


RR a ee 


27 (732) 
MAIN 


phasis 
0003 
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MSUAD 
SuADL: BCDBN 
000037 17677 MP #3) BCDWD1 
GE SUADe 
INSTER 
176762 003732 SUADe: Roy aoa, SYSUN 
topo bE ; ey BP 1’ 
176750 ASL BCDWD1 
176744 ASL BCDWD1 
176740 ASL BER 1 
176734 ASL COWD1 
176730 003702 a BCOWD1 , SYSUNB 
; INPUT NUMBER OF SAMPLES TO BE TAKEN 
SAMPL: INSTR 
* ad’ 
SAMPLI: rom 
003704 a pace, A 
176700 FQ, BOMDL 
cm BB apeP 
176672 TST BCDWD1 
SAMPL2 
SAMPEL i TER SANPL 
176660 003634 SAMPL2: rT BCOWD1 , SAMPLE 
; INPUT ERROR REPORT MODE 
EMODE: INSTR 
2 
EMODE1: BCDBN 
L 
099719 AR eG 
BEQ 2 
000001 176622 4 #] 1 
003664 MOV 8 LG 
Boseee _  ENODER: CLR c 
ae eth Ban, 
Mi 
EMODER: INSTER 
oo EMODE! 


o— 0--0 - ( jo 


—-OOr~Or- Platatet ete 
State 


Pinter es ttatu dt tet 
Boece 


j 


OOIDIOAIOOVIVAI00000% 
om 


0+ 0 = 0-- p< 2 6 8 = bo bb oh oh 
furururufulnuturufrufnururoifutrurn 


TUDO + 0 0 0 -< 0-2 +o + 0-2 8 20 0 0 > <9 
©- 


mu 
ay 


rt 


fururorury 


hue 
CEMOr Lh 


BIRR EER 
, 


O]OVOUIVIOOOOOOOOAVMOOMONOI000 


o— b-= b= 0 & = 6 < b= 0 = b= B= F229 0 OF = = = 
roruru 


St Kaye Kya Ae 
Hate 


1v 
it 


an 


Nv 


Bz 


6000 NOUN ££ tufue- uo 
a) 


ere eee eet ee ee ee ed od oe 


ia 


<0 20 +6 20-88 +b + 0+ +88 bo 8 oo 08 - 


Cada OI OC GI CO GI CI GI CI GI GI GIGI GI OI GIG IOI OIG 


RR 
MoM L£MO 


09-SEP-""6 


01 +200 
014244 
000010 
O000le 


014302 
5a2462 
176474 
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PARAM: 
PARAMe: 


PARAM: 


PMSG: 


PORTA: 


GAINI: INSTR 
Bonin 
GAINIA: rom 
MOV #GNLST,RY 
CLR LOGRIN | 
SAINIS: CMP BCOWD1, (RY)+ 
BNE GAINIC 
MOV OGAIN, LOGGN 
MOV COWD1, LGRIND 
Bei 
+ OLRRRIN 
ASL LOGAIN 
7 LOGAIN 
SRINIC N 
GAIN] {ie LOGAl 
re GAINLS 
NSTER 
GAINIA 
INPUT 1 CHANNEL ADDRESS 
CHAN]: INSTR 
se 
CHANIA: BCDBN 


BO6 








: TYPE PARAMETERS OF TEST IN PROGRESS 
MOV #PARL1,RO 
SR PARAM 





MOV BPARL2 RO 
MOV (RO)+,, MSG 
MOV (RO)+,PDATA 
SAVOSP 

TYPE 

0 - 

SCDASN 

1 

i. 

RESOS 

TST (RO) 

BN PARAM 





sINPUT 1 GAIN 





1 
CMP BCOWD) , 81023. 









AFCLL 
TAF _ 


- we 


+9 


ieee 
512380 


gE 


2 0-2 &-= 0 -< 6 -< § -0 p< 9 = 


ipiptpipiytpipt oturorotutorany 
Fe di teedremiatatitaatit 


i 


OQNO1MNGYOOOIVVIOVOOOMIOAOO0OoOoON 
g 


620-6 +0 +6 -> © 9-9 <><) <p- + p-2 pp & - 


2 


re 


? 
ae 
= 


UROVUNONUT ee 
8 


02 0+ 0 2b = 0 = 0-3 b= ob = oe 


wow 


URUTUHURU 


ata oe oe et 


OOOYOVWOOOOOONIONOOO000 
a 


roru 
i 
cr 


CRUE LORDS C00 SOTO 2 Gone CODED SEPT E COP! Co DtD IOUT CoO CeO PU EGO Ue IONE Coto, | 2 
w 
3 


100000000000 00600000 09 GIGI OI IOI 00000 I 0 GI GI I GI GIG GI GIGI GI I GI GIG GIG IGIGI GI GCI GIGIGIGIGIGIG) 
00 0 0b 8 08 2 = OF 8 Fo hh 2 Fh 8-8 oO 2 b+ bs 0 be B20 8 hs & 0 FO * 2 2 Be ho 8 hs ho Fe bh 8 hh eh 2 p- 0 b+ b2 ho & 0 po fe 


MACYLL 270732) 
Pil MAIN 


poses 
l67&7 
00000e 


adores 


a 


Bz 


28 
@ore- 


“N™ 


ieee 
NTUNe 


£5 


09-SEP- 


176366 


000101 


003266 
000001 


176166 
176156 


176150 
000001 


003266 
003254 


S 15:44 PAGE 69 
But SHAME 
003356 Moy BCOWOT, LOHAN 
CHANIE: INSTER 
; 5 CHANIA 


CHAN2: 


CHAN2A: 


CHANCE: 


VSFIN: 


VSF INA: 


VSFINI: 
VSFMAN: 


VSFE: 






CO6 






INPUT 2 CHANNEL ADDRESSES 


INSTR 

MCHANA 

1g 

ean 

CMP BCOWD!1, #1023 

BGT CHANCE 

CMP Rane Hees 

SGT CHAN2 

MOV Bepls » Lote 

MOV COWDe , HICHAN 

SUB BCOWD1 , BCDWD2 

BUT CHANCE F 

CMP BCOWDe , MAXCHN 
CHANCE 


po Peres « CHT 
NU 

MOV sect] pS 
as. 6s Santas’. 
ROD sDATAB, SAMTSS 
a 

INSTER 

ss CHANZR 





; INPUT HISTOGRAM VERTICAL SCALE FACTOR 


INSTR 
Ov FI 
CMPB sw 101, INBUF 
Ne VSFMAN 
L VSFFLG 
MOV #1, VvSF 
RT 
BC N 
CMP BCDWO1, #100. 
Pe : HDI 
Q a3 
MOV OKO v 
Y al, V5 PLE 
INI 
NSTER 
oF VSFINA 





ITY TEST 


# 
-— 
« 
tas 
a. 
tas 
or 
% 
5 ts. 
= 
3 oe 
| = 
oO o~ 
w —I 
yet Fe z 
oo ee g 5 
OC r ce © 
S <-foes' 6 #4 * 
é So SP SO 5 BE SS 
S ee ee ee 
? awvGuaeveetieraveds & & 
— 
e £2 & be 
-—- AQ OO >->Rranerao.o_s 02.01.10 eo ad 
p *% Emi SPdoPSHeAaNaatowne eet F 
- z =z es 
« 
2 i 2 
rr 
re 2.2 3 
a) 4-4 oO 
ae s 
a Oa 3 
4 
, eeeee é 
g RSdees See 6 Ses & 
a MOCK --+t 0-0. t~ ttt. Ft. int. tt Thur 
Bz SRNR RPO UR RERS RRR EGS 
32 SHOPS SR Mee Nee aN ee 
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REPREE: fStER 
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;POWER FAIL HANDLER 
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HALT 
;POWER U© HANDLER 
MOV #340,PS 


MOV SAVSP, SP 


MOV (SP)+, RS 
MOV (SP)+,R4 
MOV (SP)+,R3 
MOV (SP)+,Re 
MOV (SP)4+,R 
MOV (SP)+,R 
RESET 

TY 

MPFAIL 

IMP MONTT 


;RESPONSE TO CONTROL C 
TYPE 
MCONTC 
JMP MONIT 
;RESPONSE TO CARRIAGE RETURN 
TYPE 

RLF 
TST CHRCNT 


fe fete 


i, ar TO RUBOUT 
MRUBOU 


JMP INSTR2 
;RESPONSE TO CONTROL P 


YPE 

pba a] SF 

IMP SiPRet 
sRESPONSE TO CONTROL R 
TYPE 

MC 


pom #1000, SF 
IMP acRREt 


;SPECIAL CHARACTER DECODE LIST 
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MAIN 


;GENERAL MESSAGES 


BYTE , 
MTITLE: .ASCIZ ¢15><12>/AFC-11 DIAGNOSTIC/<1§5><« la 


(19><12>7.7 
ae, 
PS) «12797 
407 


- £ 
(15><l2o7/ 
syst 


(18)><12> /8/ 


484 > AVERAGE = / 


;PARAMETER INPUT MESSAGES 


ei SPLST: 
0 2 
013080 CONTC 
7? 
13112 
000 
000 
O15 o¥o4le o41506 
o30455 O2006: o44504 
043501 ole 052123 
O4i511 l 00 
015 Se7012 : ASCE 
054 - 000 MCOMMA: .ASCI 
51S 937412 000 MOMARK: .ASC 
136 000103 MCONTC: .ASC 
05013 009 MEONTE: “ASC 
136 o00l22 MCONTR: .ASCI 
MSPACE: ASC 
005915 00 MCRLF: .ASC 
MRUBOU ARC 
is 1 000 MASTER: .A 
515 O40%12 oO42526 MAVRG: .ASC 
o4oSe2 o42507 000075 
O424S2 O44SO01 O24116 MGAIN: .ASCIZ 
000072 
051452 O46S01 O46120 “SAMP: .ASCIZ 
1 51531 MSUAD: .ASCIZ 
1 47125 
ill 
pe 7 6 MCHANA: .ASCIZ 
1§ oS001 17 MPFAIL: .ASCIZ 
051108 O04 
MMAXCH: .ASCIZ 
? 1 
11 
isoS o42S24 


ae ee: 


0S1S26 036506 MVSF:  .ASCIZ 
MVOIV: 11343 
MORANG: .ASC 


/*GAIN(S): / 
/#SAMPLES: ’ 
(15><12>/#SYSTEM UNIT: / 


/*CHANNEL (S) : / 


(15><12>/POWER FAILURE. 


'/ CHRNNELS CAN BE TESTED/ 


(15)<¢12> VSFe/ 


/~DIV/ 
/ OVER 
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Deiat 
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Q5e418 OH2116 MURANG: .ASCIZ 
O42522 042520 MREPET: .ASCIZ 
047514 O44SO07 MLOGIC: .ASCIZ 
042504 O47503 MDECOD: .ASCIZ 


S83 ouaiea Maer: “Aeeds 


? 052107 


1105 O47522 MREPRE: .ASCIZ 
14 O44515 


O47S22 MEMODE: .ASCIZ 
042504 


OS1S23 MPASS: .ASCIZ 


pies MERROR: .ASCIZ 


3 
* Q420SS5 MADRES: .ASCIZ 
Os 


; ERROR 
EMONOT: . ASCII 
-ASCIZ 
MXBAD: .ASCIZ 
MYBRO: .ASCIZ 


EVEN 





GO6 


€15><12>/UNDER / 
€15><12>/REPET/ 
(15><12>/LOGIC/ 
(15><12>/DECO0/ 


«] Hs 4-4 
(15> <le>/#VSF:/ 
(15><12> /#R-D LENGTH: / 


/*ERROR LIMIT: / 
/#ERROR MODE: / 


«15>< 12> “PASSES: / 
(15° <12>/TOTAL ERRORS: / 


MESSAGES 


(15><12> “MONOTONICITY FAILURE / 


(15><« 12/187 ENO / 
(35><12>/X BAO’ 
(2§)<«12>/Y Bao 


sLIST OF TESTS TO BE EXECUTED 


TSTLST: “a 


CAL 
“Mx 
a! 
MXTIM 
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Lae) 
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PReRP eon OAsS Ataas saw IRR TER 


;COMMAND DECODER OISPATCH LISTS 
;DATA ROUTINES COMMAND LIST 


CHAN SINPUT CHANNEL ADDRESS 
gain ; INPUT GAIN 

SANPL ;INPUT NUMBER OF SAMPLES 
TAKEN ;GET “N* DATA POINTS 

Ist ;LIST “N* SAMPLES OF DATA 
AVREGG ;AVERAGE “N" SAMPLES 
ats EE Ome 
iirc ;CONTINUOUS SAMPLE AND TYPEOUT 
HISTO ;TYPE HISTOGRAM ON TELETYPE 
an 

“me 

PARAM! 

0 


th Se ee 
BFCLL MACY) 27(732) O8-SEP-7S 15:44 PAGE 75 
OZAFAC.P11 MAIN 
3467 ;REPERTABILITY TEST COMMAND LIST 


tr ee ee re ee eee 


3488 
3483 014110 900111 REPLST: °1 
3470 14112 604364 REPETA 


Nos OWNile Cieaie chan 


------ 
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ae ae ae be 
S.bie NA Loto 


ae 
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etal a 
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MAIN 


000107 


a 
SAINI 
SAMPL 
ADBIN 
REPRES 
REPET 
REPETR 
EMODE 
PARAM2 
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PRRL2: MCHANA 
LOCHAN 


BS 
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EEE 
£252 


or 
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eee: 


3 
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;GAIN CONVERSION TUMBLE LIST 
1000 


0. 
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or BEBEg 


BYTE = -2,-1,°1,-1,0,0,1,1 — 


-BYTE 1,2,1,5,1,2,2,1 


- RS 


UVa 
-_ 
oO 
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AFC11 
dz 


AAAS SRSA AAAAAASA LY 


WONMW LCE 


ape 
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Pill 


Stotatetateteinietototey 
PS pS 
augue sada 
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ReeeS 
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27( 732) 
MAIN 


LO6 


OS-SEP-7& 15:44 PAGE 78 


; TYPE END OF PASS MESSAGE 
;CHECK FOR TRACE TRAPPONG ON NEXT PASS 


001134 EOP: INC PASCNT 
000001 001134 HOV #1, TSTNO 
MLOGIC 
oo0042 MOV #42,R1 
BEQ RAC’ sBRANCH IF NOT AUTO LOAD 
RESET : 
JSR PC, (RI) 
NOP 
NOP 
NOP 
016704 TRAC: MOV #STACK, SP 
000340 MOV 340, (SP) 
TRACOF: PUSHISP 
000122 INP TSTENT 
TRACES: RTI 


;EMT DIsrare ay C 
GUMENT OF EM of XTRACTED 
;AND USED AS OFF Q OBTAIN POINTER 


TC SELECTED SUBROUTINE 


EMTSRV: MOV (SP), -(SP) T PC OF RETURN 
o000 SUB #2, (SP) =PC OF EMT 
Bp9008 scep), Pt EMT 
TST (SP) :IS EMT VALID 
BNE EN TOK 
HALT ‘ ; INVALID EMT 
ENTOK: ASL (SP) tena Gwaenteg anf 
177001 BI 8177001, (SP) ey 
O16 1 ADD #EMTTAB: (SP) iB nreR TD. TINE ADDRESS 
5ha8 MOV a(SP), (SP) 
IMP a(SP)4+ 
;END OF SUBTEST came | 
CHECK FOR FSca T ea RR 
{UPDATE ITERATION "i AND XI 75 nent TEST IF O 
001214 LOOP: TST : G 
002000 162764 BF asi) , SWR 
p LOOPx 
040000 162754 LOOPS: BI #SUL4, SHR 
004000 162744 ey asi, SUR 
LOOPX 
000762 DEC ICOUNT 
9 RETUR 
000752 LOOPER: i URN, (SP) 
000750 LOOPX: Ne TSTNO 
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000001 000704 LOOPL: 


O3-SEP-7& 15:44 PAGE 79 





MO6 





MOV TSTNO,RS 
R R 


5 
Herp 
MOV Re) RETURN 
MOV (RS)+. (SP) 
MOV (RS) kcount 

ERRFL 


Bagger 


;CHECK FOR LOOPING WITH SAME DATA 
;CHECK FOR ESCAPE TO NEXT TEST ON ERROR 


001072 FREEZE: TST  ERRFLG 
Beg «FREED 
po2000 162642 BIT S10, SHR 
001000 162632 SSWOS, SHR 
aa PRPesy 
eooece OV BCP), (SP) 
oooc02 FREEZX: aod #2, (SP) 
;GE 
n2oo00 secon ORY ccs sun 
ERRORR 
asc 
ERRORR: RESOS 
SERROR HALT SERVICE 
100000 162564 ERRORH: BIT  sSW1S, SUR 
BEQ ERRORK 
PUSHRO 
oo0go4 By SAVPC.RO 
000001 000762 ERROR: HOV 41, ERRFLG 
;CHANNEL ADDRESS ERROR SERVICE 
ozoo00 ieess0 YEP #519, SiR 
asc 
SAVPC 


NERAL ERROR Site: 
ONLY PC OF FAILING TEST IS OUTPUT TO TELEPRINTER 
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DZAFAC.P11 


3685 01505 








ee HEE 


MACY11 y Ate t 


015626 


ogra? 


005067 
000167 


000012 000414 
00000S 00544 
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SAVRS 
AVRY 


MOV aL, cCRFLG HEUPPRESS Orci 
Roy aeCeaael DIGITS PER HORD 
BINASC . eins. ON 


#1,CCRFLG press CALE os oe 
“ serine et Tp POR Bc 

“OV #5, CHRCNT ;SET UPT FOR 5 DIGITS PER CHARACTER 
BR . BINASC 

;FRACTIONAL BINARY TO BCD ASCII CONVERSION 


CLR 
JMP 


my 


2 
=e] 


;INTERGER BINARY TO BCD oes CONVERSION 
;TYPE LEADING OS, NO CR- 


<A 


. 
ze 
a 4 


<= 


3 


s2335 3 


2 


ERRORR 


RGER CEADIN 78 BCD ASCII CONVERSION 


UPPRESE CRLF 


CCRFLG 
DECBC 


FRACTIONAL BINARY TO BCD CONVERSION 
SSUPPRESS C CR-LF 


#1, CCRFLG 
aT rerceR Biren TO OCTAL ASCII CONVERSION 


ti key SPU PTELE conezsion AND LINE FEED 


Bs 


61 SUF, pier AND LINE FEED 
360 T 


Sthte = Sa 
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INARY T II CONVERSION 

PRE 
URN-LINE FEED BEFORE DATA 






CONVERSION COMMON ROU 
BINARY TO ASCII COVERSION COMMON ROUTINE 
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000230 BINASL: MOV J(RS)+, BINWROD 
009366 MOV CHRENT ‘RO 
d1635e MOV aTEMTAB, RI 
BINS1A: EXTRACT 
p9c0s0 000212 ADD 960, DIGIT 
965206 MOVE OIGIT, (Rl) 
NEC RO 
BNE BINSIA 
TST (PC)4 
SUOFLS: O 
BE BINAS3 
000330 MOV CHRONT, RO 
MOV R1 Re 
000060 BINAS2: CMPB #60. - (2) 
SNE INAS3 
DEC 8) 
EQ BINAS3 
3R 8INASe 
000306 BINAS3: MOV CHRCNT, RO 
BINS3A: MOVB -(R1), 84) 
DEC RO 
NE BINS3A 
og0040 MOVB #40. (R4)+4 
osd262 DEC WROCNT 
3NE BINAS! 
o00000 MOVB 8G, - RY) 
may RS. (SP) 
TST (PA)+ 
CORFLG: GO 
: BINASH 
YPE 
co 
R 
SINAS4: TPE 
mBCD+2 
RTI 


sSINGLE PRECISION UNSIGNED DIVIDE LOOP 


090972 pives CLR viOe 

O0C0&6 000066 DIvIu: sts MS ae 

00002: 000032 ue Bit ageeen 

oc0046 OCCCO4E OIVIA: CMP Rav agneO-VIS 
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popes 000034 us 
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ERs HHL T 
VIOL: Q 
IVIOH: O 
IvIs: QO 


;SAVE PC OF TEST THAT FAILED AND RO-RS 
SVOSP: MOV 4( SP), SAVPC 


;SAVE RO-RS 
Svos: a RS, SAVRS 


MOV Ri SAVRI 
MOV 85° Saved 


;RESTORE RO-RS 
RSOS: MOV SAVRO,RO 
MOV 


SAYR3,R3 
MOV SAVRY , RS - 
MOV SAVRS,RS 


; TELETYPE OUTPUT R 


;PROGRAM VARIASLES 


MTFFLS: 
pd 
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p MAIN 


£ 
o 


Oo etue 


OO 


eee 


mw 


. 


NOONOVIDNOVO0AOO00 


o— 0+ 9 = bb B= 9 oh po fe 


oo 
z 


etoteteter 
Peldetcd 
nia 

= dag 


gees 
a 


a 
ONDOOOOVOVOOOVVONVI000 
0-2 0 = 0 = b+ 6 0 B= 0 = bo 0 ho bo he 


o-- 





seis 





fu 


Oooo 


0-2 >-- 0 -— <b -— -0--0 © 6-6 +0 26-— 


aula t 


ooo 
ee 


RULER Manat itt 


ee er + ee ee eee 





p07 


; VARTABLES 
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;PROGRAM CONTROL PARAMETERS 
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;PROGRAM CONTROL FLAGS 
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MAIN 


G . 
VSFFLG: 
REPFLG: 
RFLG: 
SINTFL: 


MBCD: .ASCII <15><l2>;; 
.2.%100 
EVE 
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;EMT DISPATCH TABLE 
EMTTASB: ERRC 


emg 8 
TSTTAB: TO 


RFC 
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CROSS REFERENCE TABLE -- USEn SYMBOLS 
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